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Blue  and  Red  Colounng  Matters  (continued). 

The  roots  of  Atropa  Belladonna  yield  a  colouring  matter  which, 
according  to  Hiibschmann,  is  identical  with  that  of  the  berries.  To 
obtain  it,  the  roots  are  exhausted  with  alcohol  of  90  p.  c. ;  the  tincture 
when  distilled,  leaves  a  residue  of  brownish-yellow  acid  syrup, 
together  with  resin.  The  latter  is  removed  and  the  'synip  is  mixed 
with  ammonia  and  filtered,  when  there  remains  on  the  filter  a  small 
quantity  of  black  granules,  which  are  to  be  dissolved  in  acid,  precipi- 
tated with  ammonia,  and  washed  with  water  and  alcohol.  The  black 
powder  thus  obtained,  Hiibschmann's  Atrosin,  is  insoluble  in  water, 
alcohol,  and  ether,  but  dissolves  with  fine  red  colour  in  dilute  mineral 
acids,  and' in  aqueous  tartaric  acid.  (Hiibschmann,  Schiveiz,  Phann. 
Zeitschr;  N.  Jahrb.  Pharm.  19,  369.) 

3.  Leaf-red. 

The  red  colouring  matter  of  autumn-reddened  leaves^  the  Erylhrophyll 
of  Berzelius  is  produced,  according  to  Macaire-Princep,  by  the  con- 
tinned  alteration  of  leaf -green  which  has  first  changed  to  leaf- 
yellow.  Wittstein  also  regards  it  as  a  product  of  the  action  of 
sun-light  on  leaf -green,  and  terms  it  Cissotannic  acid  (xv,  516). — 
According  to  Schiibler  and  Franck,  autumn-reddened  leaves  contain 
leaf-yellow  aud  a  blue  colouring  matter  which  is  reddened  by  acids ; 
the  experiments  of  Berzelius,  however,  contradict  this.  Chatin  and 
Filhol  (Compt,  rend,  57,  39)  seem  to  consider  some  kinds  of  leaf-red  as 
identical  with  Fremy's  cyanin  (xvi.  522). 

Leaf-red  occurs  in  the  leaves  of  plants  which  bear  red  fniit, 
especially  in  the  leaves  of  Sorhus  aucuparia,  Prunus  Cerasus,  Kibes 
rubrumy  and  Berberis  vulgaris,  and  is  closely  related  to  the  red  colour 
of  the  fruit  (Berzelius).  Autumn-reddened  leaves  occur,  however,  in 
plants  which  do  not  bear  red  fruit,  the  coloration  having  also  no  con- 
nection with  the  decay  of  the  leaves  (H.  Mohl). 

The  red  autumnal  leaves  of  Bhus  Coriaria  and  Pyrus  communis, 
and  the  calyx  of  Salvia  splendens  yield,  when  treated  with  hot  alcohol, 
a  red  resin  which  is  turned  green  by  alkalis  and  reddened  again  by 
adds,  and  is  insoluble  in  oils  (Macaire-Princep).  —  The  brown  autumnal 
leaves  of  the  hornbeam  are  not  tunied  green  by  caustic  potash 
(Gmelin).  A  decoction  of  the  leaves  of  Vitis  hederacea  is  reddened  by 
acetic  add,  and  gives  with  neutral  acetate  of  lead  a  violet  predpitate, 
which  is  turned  green,  but  not  dissolved,  by  caustic  potash.  When 
to  the  decoction  an  excess  of  neutral  acetate  of  lead  is  added,  the 
resulting  predpitate  is  green ;  if,  however,  basic  acetate  of  lead  be 
gradualnr  added,  a  violet  precipitate  is  produced,  wriicii,  utter  washing, 
is  turned  green  by  the  neutral  acetate  (Legrip,  /.  Chim.  med,  28,  188) 
See  XV,  516. 

The  leaf-red  of  Berzelius  is  obtained  from  the  reddened  leaves  of 
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the  clierry  and  of  tlie  currant.  Tlic  loaves  are  exhausted  with 
alcoliol;  tlie  alcohol  is  distilled  off;  and  the  remaining  red  liquid,  after 
iiltering  from  resin  and  fat,  is  mixed  with  water,  which  produces  no 
cloudrness.  Neutral  acetate  of  lead  is  then  added  so  long  as  the 
resulting  grass-green  precipitate  turns  brown  on  standing.  When  the 
colour  no  longer  changes,  the  liquid  is  filtered  and  completely  pre- 
cipitated by  neutral  acetate  of  lead.  The  fine  green  precipitate  is 
washed  on  a  filter,  afterwards  decomposed  by  hydrosulph  uric  acid,  and 
the  solution  is  evaporated  in  a  vacuum.  Basic  acetate  of  lead  throws 
down  a  little  more  leaf-red  from  the  liquid  previously  precipitated  by 
the  neutral  acetate.  —  Leaf -red  is  darker,  and  more  blood-red  than 
the  colouring  matter  of  the  cherry,  which  it  otherwise  resembles.  Its 
solution,  when  evaporated,  throws  down  a  red-brown  deposit,  which 
fonns  pale  red -brown  compounds  with  bases.  Unchanged  leaf-red 
dissolves  in  water  and  alcohol,  and  forms,  with  bases,  compounds 
having  a  green  or  yellow  colour,  whilst  those  of  the  colouring  matter 
of  the  fruit  are  green  or  blue.  When  the  aqueous  solution  of  leaf- 
red  is  half  precipitated  by  Ume- water,  the  supernatant  liquid  is  red, 
and  not  blue,  as  would  be  the  case  if  leaf -red  were  a  blue  colouring 
matter  reddened  by  acids  (Berzelius,  Ann,  Phnrm,  21,  265 ;  Pogg, 
42,  428). 

Red  cabbage  contains  a  colouring  matter,  which  is  turned  red  by 
acids  and  green  by  alkalis,  and  seems  to  be  identical  with  that 
of  violets.  Metallic  salts  and  boracic  acid  colour  the  fresh  liquid 
green,  and  that  reddened  by  acids  blue  (Murray).  Carbonic  and 
other  acids  colour  the  gieen  alkaline  hquid  blue  (Bowen,  Schw,  43, 
382;  llobinet  and  Ouibourt),  —  Hydrosulphuric  acid  passed  through 
the  liquid  turns  it  green  (Wolffgang,  Scher.  JV,  BL  1,  177);  hydro- 
stilphate  of  ammonia  or  protoxide  of  iron  decolorises  the  liquid 
which  has  been  rendered  green  by  alkalis  (Kuhlmann,  Ann.  Phann, 
y,  280). 

If  the  dep<irtit  thrown  down  from  the  expressed  sap  of  the  leaves 
c»f  Antiilesma  alexiten'a  be  washed  with  cold  water,  warm  ether  after- 
wards takes  ui)  tliercfroni  a  violet  colouring  matter,  which  is  turned 
green  by  alkalis  and  ri'd  by  acids  (Ridolfi,  Brugn.  Gt'orn,  17,  472). 
The  sap  of  Mercunafis  peretnn^  assimu^s  in  the  air  a  blue  colour,  which 
is  n»ddenrd  by  acids  (Runge).  Tlu^  sap  of  Orohus  niger  and  Polygonum 
aviculare^  as  well  as  the  sap  of  Boletus  Uxctiflnus^  turns  blue  only  on 
exixmure  to  the  air  (Runge). 

The  nearly  colourh^ss  sap  expressed  from  the  leaves  of  Alot 
iocrotrina^  when  exjH>8ed  to  the  air,  even  in  the  dark,  gradually 
assumes  a  n*d  colour,  passing  at  last  to  a  splendid  purple-violet. 
Acids  H'dden  the  sap  and  precipitate  the  colouring  substance  (Guyton- 
Morveau.  Fal)roni,  Svher.  J.  2,  517  and  54 G;. 

The  red  colouring  matter  of  the  root-bark  of  Lithonpermum  arrensr, 
the  red  (»f  Spanish  jh^pimt,  chic4i-red,  and  nucin  are  treated  of  under 
Alkanet-red  (p.  17). 

< '.   ftfrrn  Colouring  Matters, 

Leaf-green. 

>T.     A.  (ieht.  1,  4 IK). 

KLIX.     Ann,  Cliint,  H3,  42. 


LEAP' GREEN.  8 

.ToHK.     Chem.  Schriften,  4,  161 ;  5,  2G. 

Pelletikr  and  Caventou.     Ann.  Chinu  Phy$,  9,  194;    J.  Phnrm.  3, 

486 ;  N,  Tr.  3,  2,  313. 
Macaire-Princep.     Mem.  de  la  Soc.  de  Phys,  et  d%'$t  natur,  de  Geneve, 

4,  43  ;  N.  Tr.  18,  2,  226. 
Marquart.     Die  Farben  der  Bluthen.     Bonn,  1835. 
Berzeuus.     Ann.  Pharm.  27,  29G. 
Mulder.    J.pr,  Chem.  33,  478. 

Verdeil.     Compt.  rend.  33,  689  ;  J.  pr.  Chem.  55,  187. 
L.  Pfaukdler.     Ann.  Pharm.  115,  37. 
Fr6my.     Compt.  rend.  50,  405;  N.  J.  Pharm.  37,  211 ;  J.  pr.   Chem. 

87,  319. 
LuDWiG  and  Kromater,     N.  Br.  Arch.  106,  164. 

Resinous  leaf-green.  Einhofs  Vegetable  Wax,  Pelletier's  Chlorophyll, 
Macaire-Princep's  Chromule  verte. 

Various  substances  extracted  by  alcohol  or  ether  from  different 
plants,  and  coloured  by  leaf-green,  were  described  by  the  older 
chemists  as  leaf-green.  Berzelius,  however,  obtained  the  green 
colouring  matter  of  leaves  in  a  purer  state.  According  to  Fremy's 
investigations,  even  this  leaf-green  must  be  regarded  as  a  mixture  of 
a  blue  and  a  yellow  colouring  matter.  The  following  views  have  also 
been  put  forward : — 

a.  Leaf-green  bears  a  great  resemblance  to  the  colouring  matter  of 
the  blood,  and  contains  iron  as  an  essential  component  (Verdeil).  The 
root,  seeds,  and  white  parts  of  plants  contain  iron  in  the  form  of  pro- 
toxide, which,  when  the  parts  become  green,  is  converted  into 
sesquioxide,  and  occurs  as  such  in  tiie  reddened  parts  of  plants ;  in 
leaf-green  it  occurs  together  with  protoxide  (E.  Risler,  Kopp's  Jahmsb. 
1859,  560;  extr.  from  N.  Arch.  ph.  nat.  6,  206). 

b.  Leaf-green  is  a  coloured  substance,  produced  (probably  by  the 
influence  of  iron)  from  a  culourless  or  faintly  coloured  compound,  pos- 
sibly quercetin,  a^sculetin,  luteolin,  or  a  decoin|)osition-product  of 
berberin,  coloured  by  salts  of  iron  (lllasiwetz,  ^1??/?.  Pharm.  112,  96; 
116,  46).  Pfaundler  found  that  quercetin  coloured  by  iron  behaved 
differently  from  leaf-green  obtained  from  grasH.  Illasiwetz's  view 
may,  nevertheless,  be  correct  in  some  cases. 

c.  According  to  Morot,  leaf-green  has  the  ct)mposition  represented 
by  the  fonnula  C"NU**'0*,  and  occurs,  together  with  a  fatty  body. 
CII'O,  from  which  it  is  formed  by  the  action  of  ammonia  and  car- 
bonic acid.  It  is  not  capable  of  producing  either  blue  or  red  vegetable 
colouring  matters.  His  investigation,  as  well  as  that  of  Morren  on 
chlorophyll  and  erythrophyll,  is  known  to  us  only  in  the  form  of  an 
extract  {Kopp's  Jahresh.  1859,  561)  (Kr.). 

Leaf-green  is  produced  by  the  mixture  of  blue  and  yellow,  and 
may  be  split  up  into  these  colours.  \Mien  leaf-green,  extracted  by 
alcohol,  is  shaken  with  a  mixture  of  two  parts  of  ether  and  one  part 
of  sHghtly  diluted  hydrochloric  acid,  the  ether  takes  u|)  the  yellow 
colour,  whilst  the  hydrochloric  acid  beneath  is  colouu'd  'i  splendid 
blue.  If  the  two  layers  be  mixed  by  the  intervention  of  alcohol,  the 
green  colour  is  reproduced.  The  yellow  colouring  /nutter  thus  ob- 
tained is  designated  by  Fremy,  Phylloxanthin ;  the  blue  colour  he  terms 
Phyllocycmin.  A  less  complete  separation  of  the  two  is  effected  by 
adding  to  the  alcoholic',  leaf-gieen  hvdrate  of  alumina,  together  with 

B  2 


I         APPENDIX  TO  COAIPOUNDS  COKTAINING  34  AT.  CARlJON. 


Mm^ll  qiiaiitltien  of  wateiv  whereby,  go  long  m  the  liquid  m  atronrfy 
alcoholic,  a  dark-;Tti'ecti  liiko  is  precipitated^  t!ie  rilcohol  itnnaining  oT  n 
vdliw  c-alniir.  (Jii  treating  tluR  pTeclpit^te  (or  the  yellowish -gmeti 
liiki*  forrrtf^fl  hy  addiug  more  water)  with  ether,  alcohol,  or  oil  of  tur* 
|»c*nliiie,  the  ^rreii  colour  is  dissolved  as  a  whole;  bisulpUido  of  c-arlHiri 
dissolves  (imt  the  yellow,  and  leavee  the  undissolved  portion  of  a  dark- 
greeu  Dilonr,  —  Bases  change  leaf-green  into  yellow  by  the  inversion 
of  phyllocyanlu  iuto//%//oxrt/4fAm.  The  latter  Hubistanee  is  fioluble  in 
alcoholt  and  yields,  with  alumina,  a  yellow  lake^  from  which  alcoliol, 
ether,  and  bisulphide  of  carlion  extract  the  colourinj^  matter.  The 
alDiholie  solution  is  turned  green  by  hydrcxshloric  acid ;  ether  mixed 
with  hydrochloric  acid  dec<»rni.>08eH  it  into  blue  and  yellow.  The 
yellow  colouring  matter  of  young  shoots  and  of  etiolated  leaves 
may  aUo  be  split  up,  by  means  of  ether  and  hydrochloric  acid, 
into  lihie  and  yellow*  It  is  coloured  greeu  by  hydrochloric  acid 
(Fn^my). 

Wiicu  leaf-green  !i^  tix^ated  with  hydrochhu'ic  acid,  containing  a 
inwe  of  nitric  acid,  a  nearly  pure  bine  Uquid  is  obtained  (Filliolj  CompL 
rrniL  hi),  1182), 

Phyllocyanin  and  phylloxanthiii  are  obtained  from  tlic  green  colour 
of  the  young  leaves  of  wheat  in  t!ie  following  luauner;  The  exprt^s^' I 
itap  mixed  with  alcohol  in  coagulated,  and  the  coa^ltim,  which  ix^tiiins 
the  colouring  matter,  is  waslied  and  esdiaustcd  trith  ether.  The  ether 
ia  dmtilled  oJT,  and  the  residue  first  wa*«hod  with  cold,  then  dissolved 
in  hot  alcf^hol,  and  lioiled  for  a  few  seconds  with  alcoholic  potash* 
whereby  the  green  colour  m  not  altered.  On  dilution  with  water  and 
additiou  of  hydrochloric  acid,  a  yt'llow  precipitate,  and  a  splendid  bine 
litpiid,  copper-red  by  ivflected  Ifght,  are  obtained.  The  latter,  as  tlie 
alcohol  eira|HjrateM,  deposits  dark-blue  flocks  of  phyllocyaiiitij  whieli 
dry  up  to  a  dark-blue,  brittle  mass;  or  if  the  blue  acid  liquid  be  pn>- 
cipitated  with  basic  acetate  of  lead,  and  the  precipitate  decomposed 
with  hyiln>sidi>hnric  acid,  the  odouring  matter  goes  down  with  the 
Kulpliidi'  nt  lead.  The  precipitate  is  then  to  he  washed  with  ether  to 
remove  the  yellow,  and  exhausted  with  alcohol  contaiiiiog hydrochloric 
icid ;  on  evaporating  the  solution,  dark*blue  phyllocyanin  remaiDS. 
Nitric  m*h\  turnw  it  green,  then  orange-yellow ;  hyfkochloric  acid 
roloum  the  alcciholic  pulution  a  splendid  blue-greefu  When  heated  in 
a  gijiss  tulw',  it  yiflik  a  violet  distillate.  Contains,  at  100'',  50*96 
p,  c,  t',  8  52  11,  7'0l  N*  and  33r»l  0,  corresponding  to  the  formula 
l.'**N*HM)^'  (Ludwig  &  Kromayer). — The  yellow  precipitate  thn^wn 
dowo  by  hydrctchloric  ficid  forniH,  after  washing  with  alcohol,  a  yellow, 
viaeous  masB.  It  is  not  altered  by  digr  stiv>n  with  caustic  soda.  After 
removing  the  *i(*Jtla,  it  fnnn^  with  water  a  yellow  emulsion,  the  colour- 
ing trnittcr  of  ^vhich  \ti  taken  n[i  by  ether  and  hydrochh»ric  acid  when 
shaken  thi^rewith.  The  ethereal  solution,  when  evapt» rated,  leaves  a 
r4S#idiie.  which  is  disftolved  (excepting  wax)  by  biwcilphide  of  carbon, 
and  left  on  evaporation  in  the  form  of  a  t«mgh^  yellow  mass.  It  i« 
culoiii^rd  gnH>n  by  nitric  lu-id  (Ludwig  Ac  Kromayer), 

f ,  .\ccording  to  Sb>kes  (Pnw».  Koy»  S(»c.  xhi,  Mi),  the  leaf-grc«ii 

of  hind-|ihitits  in  a  uuxture  of  four  wulwlant'es,  two  green  and  two 

yellow,  all  p>KHt'Ssing  highly  di^^tiiulive  opUeul  (mipTticf*.     The  gnt^n 

HtilwtanecH  yield  (dilutions  exhibiting  a  Htrong  nnl  nnorescf^ntH* :  the 

low  *<ulmtancA*«  ilo  T»ot,     TheH*3  four  subs  t  a  noes  are  soluble  in  tlu? 

a  li'dvi  uts,  and  ihn'(*  *4  tlieiii  aro  v<*ry  easily  df^c* >miJfised  by  lidd^ 


I 
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or  even  by  add  salts,  such  as  binoxrtlatc  of  potaali.  Freniy's  philln- 
cyaniu  m  maiiily  the  product  of  decfjmiKMiiiidj  by  <K'idB  uf  one  o(  the  green 
iNxb'cs  ;  his  philloxauthin  differs  m  composition  and  properties  awx^ordiug- 
to  the  mode  of  prepanition*  Gr<^en  ftea-weedn  agree  vnth  land -plants, 
ejcoept  iis  to  tlie  n^Iativo  proportion  of  the  colu  a  ring  subs  tanci^s  present; 
but  in  olive -colon  i*ed  sea- weeds  {Mdanmpertmcp)  the  8<>cond  green  i^ub- 
starsecT  is  repUit'ed  by  a  third  green  BubetancCj  and  the  first  yellow 
Bubntance  by  a  third  yellow  gubst^ncej  to  tlie  pve.^.'nce  of  whk^h  the 
dull  wlmir  nf  these  plants  is  due.  The  n?d  a  ►louring  matter  of  the  red 
Bi*u,'W(^i'Ati(Iiho(io&pfrme£e)  which  the  j^litnts  contain  in  addition  to  chh>t'»>- 
phyll  appears  to  be  an  albuminous  sab8t4mc^.  (See  alao  Chan.  Soc,  J* 
xvii,  309,  314.  t) 

Old4:r  inv€Mtgatkms»  II ff  Berzeltng^  —  Leaf-groen  Is  a  peculiar  sub- 
Btance,  which  is  not  deaunposed  liy  noidw  and  alkalis,  but  forms 
definite  conipoundii  therewith p  Like  other  colouring  prindplef?,  it  is 
destroyed  Ijy  lightj  aiiv  and  chlorine.  It  may  be  obtained  in  thi'ee 
modificatiou8. 

a,  Leaf-grem  having  the  colour  of  Jresh  haves.  The  fresh  leaves  of 
Cratmffm  Arkt,  collected  In  August,  are  bniiscd  and  exhausted  with 
ether;  the  iJark-grcen  tincture  is  Llistllled  over  a  water- bath  till  nearly 
tlie  whole  of  the  ether  is  removed ;  the  solution  is  separated  ftom  the 
defioBlt  thereby  pr<jduced ;  and  the  latter  is  washe<i  with  alcohol  ho 
long  as  it  imparts  a  dark-green  colour  thereto*  The  alcoholic  tincture 
contains  leaf-gTcen  of  the  first  modification,  wiiilst  the  separated  ethe- 
real solution,  and  the  portion  of  the  deposit  insoluble  In  alcohol,  con- 
tain leaf -green  of  the  second  modification.  The  alcoholic  solution  is 
cvapjrated  to  dryness,  and  the  residue  ti^ated  with  strong  hydro- 
chloric acid,  w^hieh  leaves  a  little  dark  substance  (jS)*  Water  is  added 
to  the  dark-green  filtrate  so  long  es  precipitation  ensues,  and  th<^ 
precipitate  is  washed  hi  succession  w  ith  cold  and  hot  water,  the  latter 
being  coloured  yellow.  The  !eaf-gi*een  thns  obtained  and  dried,  has 
ahx^ady  undergone  change,  since  it  dissolves  only  with  diiUculty  in 
alcohol  and  ether,  with  blnek-gieen  colour.  It  is,  therefore,  digested 
for  twxdve  hours  iji  a  weak  solution  of  caustic  potash,  afterwards 
diluted  with  twice  the  volume  of  water,  and  heated  to  the  boiling- 
jHiint.  The  splendid  giass-grccn  Liquid  is  filtered  from  the  black 
powder  deposited,  and  slightly  supeni^aturated  with  acetic  acid,  when 
the  leiif-green  is  thrown  down  in  fine  green  fiakes,  which  are  collectL^d, 
washed,  and  dried. 

Dark*green,  earthy  mass,  easily  triturable  to  a  grass-green  powder, 
WHien  heated  to  ^CHD"^,  it  does  n<jt  fuBc,  and  gives  off  merely  a  trace  of 
moisture.  On  treating  this  heated  kaf-green  wnth  hydrochloric  acid, 
or  caustic  potash,  a  small  quantity  of  black  powder  remains  undis- 
solved; the  greater  part,  however,  is  still  u ndecom pose d.  ^  Leaf- 
green,  submitted  to  diy  distillation,  melts,  puffs  up,  and  gives  off  first 
a  trace  of  moisture,  then  a  colfmrlees  oil,  together  ^vith  a  red  non- 
crystalliiie  sublimate;  at  last  a  dark  oil  passes  over,  whilst  a  fjerfectly 
eombnetible  charcoal  nnnains  behind.  The  red  sublimate  dissolves  in 
water,  hydrochlono  acidj  alcohol,  ami  ethtn".  It  is  ufft  sajionified  by 
caustic  potash,  and  earboniees  wlien  heated,  without  again  subliming. 
Leaf -green  is  decolorised  and  converted  into  a  fatty  mass  by  a  mix - 
tm-e  of  hydrochloric  acid  and  chlorate  of  potash.  Nitric  acid  decom- 
poses It  *  Hot  oil  of  vitriol  turns  it  browji,  and  cvulvei^  aulphHrous 
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ucul.  An  alcoholic  tincture  of  fresh  leaves  is  bleached  in  a  few 
uours  in  sunshine.  In  one  exi>eriment  leaf-yellow  (xri.,  515)  seemed 
io  be  produced. 

Lcaf-gix»en  \s  insoluble  in  water,  even  when  boiling.  Cold  oil  of 
vitriol  dissolves  it  with  niag-nilicont  green  colour ;  the  solution  is  per- 
manent except  when  heated :  it  is  precipitated  by  water.  Hydro- 
chloric acid  of  sp.  gr.  1-14  dissolves  it  with  deep  emerald- green  colour, 
generally  leaving  behind  a  small  quantity  of  pale-yellow  fatty  enb- 
stance :  tlie  solution  is  partially  precipitated  by  water,  and  completely 
precipitated  by  neutrahsation  with  carbonate  of  lime  ;  it  leaves  the  leaf- 
green  as  a  dark-green  pellicle  when  eva}K>rated.  —  Moist  Icaf-greeii 
(lissolves  in  annnonia  and  carbonate  of  ammonia,  and  in  caustic  potash 
and  soda,  with  line  green  colour,  and  is  jnecipitated  from  the  solutions 
by  acetic  acid  in  large  liocks,  wliich  appear  emerald-green  by  trans- 
mitted light.  Dried  leaf-green  heaves  a  dark  residue  when  dissolved 
in  caustic  potash.  The  sohition  in  annnonia  and  in  the  carbonates  of 
tlie  alkaUs  has  a  ding>-  colour.  The  ammoniacal  solution  loses  its  am- 
monia when  evai)orated ;  the  solution  in  caustic  i.K)tash  or  its  carbonate 
deposits,  when  concentrated,  a  potash-compound  of  leaf-green  soluble 
in  water,  but  insoluble  m  alcohol.  —  Lime-  and  baryta- water  precipi- 
tate ammoniacal  leaf-green  with  pale-green  colour.  Alkaline  leaf -green 
precipitates  solution  of  alum,  with  splendid  green  colour;  the  alooholio 
solution  precipitates  neutral  acetate  of  lead  with  grass-green  colour. 

Leaf-green  dissolves  slightly  in  cold,  more  freely  in  boiling  acetic 
acid,  and  is  precipitated  from  the  solution  by  water.  It  diasolveB  in 
alcohol  with  grass-green  colour  (the  dried  substance  slowly  with 
blue-green  colour),  and  is  again  thrown  down  by  water.  Soluble  in 
ether,  oil  of  turpentine,  ar.d  lixed  oils  (Berzelius). 

ft.  Lcaf-grecn  having  the  colour  of  dried  leaves.  — Obtained  from  fresh 
leaves  ui  the  preparation  of  a.  The  ethereal  solution,  obtained  as  de- 
scribed, is  added  to  the  deposit  insoluble  in  alcohol,  and  evaporated  ;  and 
the  residue  is  again  dissolved  in  ether  and  mixed  with  fuming  hydro- 
chloric acid,  which  is  coloured  an  opaque  green.  So  much  ether  is  then 
added  that  it  is  not  completely  taken  up  by  the  hydrochloric  acid,  and, 
after  shaking  and  standmg  for  24  hours,  the  deep-yellow  solution  is  de- 
canted, the  remaining  ethereal  solution  being  rinsed  out  with  a  little 
ether.  The  solution  is  warmed  to  drive  off  the  ether  held  in  solution, 
and  filtered ;  the  fat  remaining  on  the  filter  is  washed  with  hydro- 
chloric acid ;  and  the  acid  solution  is  mixed  with  water  as  long  as  a  pre- 
cipitate is  produced,  then  filtered,  and  saturated  with  marble,  whereby 
the  leaf-green  is  thrown  down.  The  precipitate  produced  by  water  is 
treated  with  hydrochloric  acid,  which  leaves  leaf-green  of  the  third  mo- 
dification behind;  and  the  filtrate  (now  no  longer  pi"ecipitated  by  water, 
since  it  contains  only  ft)  is  to  be  preciintated  by  marble  as  before. 

ft  leaf-green  is  of  a  dirty  yellowish  dark-green  colour,  Uke  dry, 
long-kept  leaves.  It  is  not  precipitated  from  its  solution  in  hydro- 
chloric acid  by  water,  except  hi  presence  of  a  or  7.  It  behaves  in  the 
same  manner  as  a  with  chlorine  and  nitric  acid,  and  generally  also  with 
solvents  and  precipitants ;  the  solutions  and  precipitates,  however, 
exhibit  other  colours.  The  solution  in  dilute  hydrochloric  acid  is  de- 
colorised by  zinc  The  solutions  in  acetic  acid,  alcohol,  and  ether 
are  grey-grec»n  in  thin  films  and  reddish-blue  in  thicker  layers 
^cnw'litis). 
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7.  Third  modification  of  Uaf-green.  —  Obtained  in  the  preparation  of 
/),  as  a  black  residae,  insoluble  in  hydrochloric  acid  of  sp.  ^.  114.  It 
is  purified  by  washing  with  water,  drying,  dissolving  m  boiling  alcohol 
(which  is  effected  with  diflSculty),  and  evaporating  the  dark-green 
solution  over  the  water-bath.  —  It  forms  a  shining  residue,  nearly 
blaok  by  daylight,  dark-green  by  artificial  light.  Hard,  and  easily 
reduced  to  a  dark-green  power.  Attracts  moisture  readily  from  the 
air  and  becomes  pasty.  Dissolves  very  slightly  in  hydrochloric  acid 
with  yellow  colour,  and  is  not  thrown  down  again  by  water.  InHolublc 
in  cold,  slightly  soluble  in  boiling  acetic  acid,  forming  a  fine  green 
solution,  from  which  it  is  deposited  of  a  green  colour  on  cooling. 
Difficultly  soluble  in  alcohol,  and  very  slightly  soluble  in  ether 
(Beraselius). 

Leaf-green  prepared  from  poplar  leaves,  according  to  the  directions 
of  Berzefius,  contains,  at  102°,  54-74  p.  c.  C,  4*82  II.,  6-68  N.,  and 
33-76  0.  (Mulder). 

The  dark  blue-green  solution  of  leaf-green  in  oil  of  vitriol,  when 
covered  with  a  layer  of  alcohol,  assumes  a  dark  indigo-blue  colour, 
which  is  imparted  to  the  alcohol  (Marquart). 

Verdeil  obtains  his  (ferruginous)  leaf-green  by  exhausting  leaves 
with  boiling  alcohol,  and  mixing  the  tincture  with  hydrate  of  lime, 
whereby  the  fatty  bodies  are  reteined  in  solution,  and  tne  leaf-green  is 
precipitated.  The  lime  precipitate  is  treated  with  hydrochloric  acid  and 
ether,  which  take  up  the  leaf -green  and  leave  it  behind  on  evaporation. 

When  grass  is  expressed  with  water,  the  liquid  heated  to  boiling, 
and  the  albuminous  leaf -green  which  separates  exhausted  with  alcohol, 
the  tincture  leaves  on  distillation  a  soft  dark-green  jelly.  This  is 
agitated  with  boiling  water ;  the  liquid  is  decanted ;  the  residue  dis- 
solved in  warm  hydrochloric  acid;  and  the  solution,  after  cooling, 
filtered  and  precipitated  with  hot  water.  The  flocks  thus  precipit£^ ted, 
form,  when  dried  and  tritui-ated,  a  dark-blue  powder,  containing  on  the 
average  (after  deducting  0*92  p.  c.  ash  containing  iron)  60*84  p.c. 
carbon,  6*38  hydrogen,  32*78  oxygen,  and  an  unimportant  trace  of 
nitrogen  (0*037  p.  c).  When  boiled  with  caustic  potash,  it  does  not 
yield  the  decomposition-products  of  quercetin  (Pfaundlcr). 

Euchema  spinosum  Ag.,  a  sea- weed  from  the  East  Indian  Archipelago, 
contains  a  variety  of  leaf-green  which  is  soluble  in  alcohol  and  ether, 
and  insoluble  in  hydrochloric  acid  (Oudemanns,  N,  Br,  Arch,  87,  292). 
The  leaf-green  of  Cetraria  islandica,  the  tallochlor  of  Schnedermann  and 
Knop,  behaves  in  a  similar  manner.  (Sec  under  Cctraric  acid,  C»H»«0»«,  p.  22). 
—  A  green  colouring  matter  fi^m  infusoria,  which,  according  to  M.  Schultz  ( Compt, 
rend.  34, 688)  agrees  with  leaf-green,  but,  according  so  Salm-Horstmar  (Pogg.  9-4,  466) 
differs  therefrom,  will  be  described  in  another  place. 

The  two  following  green  colouring  matters  differ  from  leaf-green. 

Chreen  colouring  matter  of  Thiatle'tops^  Artichokes,  and  undeveloped 
Flower-buds.  —  When  these  parts  of  plants,  while  still  white,  are  boiled 
with  water  or  pressed,  colourless  liquids,  unchangeable  in  the  air,  are 
obtained,  whicn  turn  green  in  the  air  on  addition  of  a  little  soda  or 
lime-water,  and  in  presence  of  excess  of  alkali  assume  a  yellow  colour. 
From  these  green  solutions,  alum,  neutral  acetate  of  lead,  and  stannic 
oxide  throw  down  fine  dark-green  lakes,  which  arc  not  altered  by 
drymg. 

On  decomposing  the  lead-precipitate  with  alcohol  containing  sul- 
phuric acid,  and  miidng  the  brown  yellow  tincture  with  a  large  quan- 
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i'liy  of  aiheTf  tb«  outr/orin^  matUr  in  pi^piuted.  Wkea  eoHeded, 
WHhht'A  frith  waUiT,  and  dried,  it  is  ydlowiah-tgowii,  JafiMe  and  hod- 
yolatile,  and  cffuUuuH  nitrogen  and  traces  of  ash. — Ae  green  eoloar 
in  inMolnbl^  in  wat«r,  bat  fKdnble  in  oil  of  vitriol  with  fine  red  ookmr; 
it  in  not  sifft'j:U:d  \ty  hydrochloric  or  acetic  acid.  The  eaaiy  fonned 
mhxiufu  in  rj^uniu:  alkalin  and  their  carbonates  is  of  a  fine  green  ooknir, 
iiutl  w  \iT('4n\f\UiU'A  by  acids.  It  is  decolorised  by  fiqinds  in  a  stale  of 
fifrnufntation,  and  n;gains  its  colour  on  exposure  to  the  air.  •»  The 
c  >lonr  JM  slightly  Mihible  in  alcohol.  It  dyes  prqiared  ootton-wool 
(Vcr#l#ril,  OrrnpL  rrnfL  47,  442  ;  J.  pr.  Chem.  77,46iy. 

dolour in/f  rruttUr  o/  Moruftropa  Ihfpopitys.  —  Appears  to  be  formed 
Irv  th#;  a/:f  ion  of  i\ui  air  on  s^iiue  colourless  substance  contained  in  the 
filant,  th#;  t'Mi  HttrfiU'j'M  of  the  plant  assuming  a  violet  ooloar  only  on 

Au  H^\W'OitH  ArcjHti'utu  of  the  fresh  plant  deposits,  on  standin^p,  m 
d^rk  Um'.^frjt'f'ti  f^iwrh'r  (^/mmHtinR  of  nucroscopic,  round,  black  graniiles. 
Tli/t  nww.  uttwiU'T  \h  ohtttincd  by  digesting  the  plant,  without  access 
fff  mt^  in  H\t'/iwt\  pri;viouMly  fn^ed  from  air  by  boilmg,  and  distilling  the 
fitff.fmf'  Ut  rt'.utnvt*  i\ui  ipraaUir  jMirt  of  the  alcohol,  when  a  small  quan- 
tify f4  bfwk  (jraniiK'M  m  iIi'fKmited.  —  This  substance  appears  to  contain 
fMfof^Mt.  —  iVh/'H  hfMtfd  it  evolves  an  odour  of  cloves,  then  gives  off 
^npfm^ff.  h*vir»^  fh/i  unii'll  of  tobacco,  together  with  ofly  drops,  and 
>Afrv^'<  fhnfftm). —  It  rliMHolvoH  gradually  in  boiling  t«rf<r  with  brown 
^^Mftrt :  f hA  !^rfrft'f/»ri  \\t\n  nri  iic;id  reaction,  and  is  precipitated  green  by 
i»/.A^^*/.  /^  \fti^^^  /firfy-yr»llow  by  mercurous  nitrate,  and  yellow  by 
/.Anr*^*Pflf/v.ff,f/.  hi  \4^m\  \  tin(!turo  of  iodine  colours  it  a  transient  dieny- 
•'  *i  U  thuwfUt^n  )ri  ////  (if  vitriol  without  assuming  a  dark  colour,  and 
!„  ih^'f^tt  fhfifffi  trow  i\w  plolution  by  water.  Hydrochloric  acid  dissolves 
tl  >fifttU  tthf'tnUiKrMUi  rolouri  th(5  solution  is  not  precipitated  by  water. 
*  *M  tiUtU'  ttiUl  ^IImm/iIviim  It  with  grocnish  colour.  —  It  dissolves  easily 
jij  ^^^in^fntu  ttmwnttiu  nriil  nihtlin  with  black  colour,  and  is  precipitated 
iboht  hUt  ti^tMmnufk  Sty  mi'IiIn  ill  r,h«rry-red  flocks.  — Insoluble  in  akoM 
ikh»\  ilhn  l\U:\um)u  Jfihh.  pr.  Phartn.  26, 193). 


«  OJII'OlM^rt  roNTy\ININ(J  36  ATOMS  OF  CARBON. 


Rotone. 
('••IP*, 


II.   UnMMnhnMn.      Ahh    i%nm.  Vl,  12(5. 

>TfckijMm  r  (.iihI  I'oHriiiUMMicH).     Ahh.  i%wm.  41,  39;  J.  pr.  Ckm. 

KsAi  ►*      Ann.  /'Wm.  JOH.  JUM  ,  ./.  /.r.  Chrm.  M*.  334. 

w    t'JCJ^'J.:'"^,   "*"•  ="*"»  "'*»«'•  •'•  /"••  t'**-".  74,  507}  am. 
it-\  "w^  •'•iM  K'>fY>  ./«iAm(Wv<,  IWj»,  43l>. 


RETENE;  9 

Frttzsche.  PeUrah.  Acad.  Bull.  17,  68 ;  J.  pr.  Chem.  75,  281 ;  abstr. 
Ann.Pharm.  109,250;  CompL  rend.  47,  723;  Rep.  Chm.  pure  1, 
264;  Kopp*s  Jahresb.  1858,  UO.  —  N.  Petersb.  Acad.  Bull.  3,  88; 
J.  pr.  Chem.  82, 321 ;  abstr.  Chem.  Centr,  1861, 197  ;  Kopp'a  Jahresb, 
1860,  475. 

Diacovered  by  Fikentacher  (Bericht  Uher  die  Vers.  deuUcher  Naturf.  zu  Proff, 
1837)  and  Trommsdorfi* :  described  by  Eraus  as  Scheererit^  and  by  Steenstrup  as 
BkjfUareiin.  A  hydrocarbon  obtained  by  Knauss,  as  a  product  of  the  distillation 
of  resin,  was  recognised  by  Fritzsche  as  identical  with  the  above  substances.  Prin- 
cipally investigated  by  Fritzsche. 

Occurrence.  In  fossil  pine- trunks,  in  deposits  of  peat  and  lignite ; 
in  a  peat-bed  on  the  Fichtelberg  (Fikentscher,  TrommsdorfF) ;  in  a 
lignite  deposit  near  Utznach,  Canton  St.  Gall  (Konlein,  Krans) ;  in 
Danisb  peat-bogs  (Steenstrup).  It  forms  a  thin  covering  of  small, 
fatty,  shining  scales,  soft  to  the  touch,  and  is  also  diffused  through 
the  wood.  On  the  Fichtelberg  and  near  Utznach  it  is  found  associated 
with  Fichtelitc.  —  A  resin,  melting  at  108",  obtained  by  llerz  (iV^. 
ReperL  10,  506)  in  very  small  quantity  from  the  lignite  of  the  Ilohen- 
peissenberg  in  Southern  Bavaria,  may  possibly  be  retene. 

Formation.  In  the  dry  distillation  of  pine- wood  rich  in  resin,  it 
passes  over  with  the  tarry  liquors,  and  separates  therefrom  in  scales 
haying  the  appearance  of  paraffin  (Knauss).  By  submitting  colophony 
to  dry  distillation  and  passing  the  vapour  through  a  red-hot  tube, 
Fritzsche  obtained  several  hydrocarbons  forming  compounds  with 
picric  acid,  amongst  them  probably  retene  :  metanapthalin,  which  is 
obtained  in  a  similar  manner,  is  perhaps  impure  rct<jne  (Fritzsche). 

Preparation.  From  Fossil  Wood.  The  comminuted  wood  is  exhausted 
by  boiung  with  alcohol ;  the  greater  part  of  the  alcohol  is  then  dis- 
tilled off ;  and  the  remainder  of  the  decoction  is  evaporated  to  dryness 
and  treated  with  sulphide  of  carbon,  which  dissolves  retene  and  other 
substances,  leaving  a  red-brown  acid  resin.  The  sulphide  of  carbon 
is  removed  by  distillation,  and  the  residue  dissolved,  together  with 
picric  acid,  in  benzene,  when,  on  cooling,  a  compound  of  retene  with 
picric  acid  and  benzene  separates  out  in  yellow  needles.  These  are 
pressed  and  recrystallised  from  alcohol,  with  addition  of  excess  of 
picric  acid,  and  the  compound  of  retene  and  picric  acid  is  decomposed 
in  a  manner  similar  to  that  described  at  page  165,  vol  xvi :  the  sepa- 
rated retene  is  recrystallised  from  alcohol  (t  ritzsche).  Kraus  boils  the 
wood  in  alcohol  and  pmifies  the  retene  which  separates  by  recrystallisation.  When 
the  crystals  obtained  from  the  wood-remains  in  Danish  peat-bogs  are  dissolved  in 
boiling  alcohol,  tekoretin  crystallises  out  first,  and  afterwards  retene  (Steenstrup). 

Properties.  Soft,  shining  laminae,  resembling  boracic  acid,  imctuous 
to  the  touch  (Trommsdoi-ff).  Nacreous,  less  loose  than  napthalin 
(FehUng).  Melts  at  875*^  (Steenstnip),  at  98—99°  (Fehling),  at 
1075**  (TrommsdorfF),  at  114°  (Kraus).  Fused  retene  solidifies  at  90°, 
the  temperature  rising  to  95°  (Fritzsche).  Solidifies,  on  cooling,  to  a 
white,  very  brittle  mass.  Evaporates  gradually  in  the  air  and  over 
the  water-bath ;  on  melting  it  gives  off  white  clouds,  which  condense 
to  a  woolly  sublimate  (Kraus).  Volatilises  slightly  with  water-vapour. 
Boils  at  a  temperature  about  the  boiling  point  of  mercury,  and  distils 
i^lmost  unchanged,  the  distillate  becoming  brown  and  the  residue 
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carbonising  only  towards  the  end  of  the  distillation  (Fritzsche,  Fehlipg). 
See  below.  —  Inodorous,  tasteless.  Sp.  gr.  after  fusing  and  solidifving, 
088  (Trommsdorff)  :  according  to  Fehling,  it  sinks  in  cold,  but  floats 
on  lioiiing  water. 

Fritiacfae. 

H.  Tromms-   Kraus.       Stcen-     Fehling.  tmeam, 

dorff.  8tnip.       mean,       earlier.      Imter. 

M  C  ...  21fl  ....  92  31  ....  1)0  01  ....  91-36  ....  9018  ...  91-68  ....  9219  ..-  92-41 

\H  H  ..    18  ....     7  69    ...     7  56  ....     742  ...     9  21  ....     8  36  ....     7-60  ....     7-78 

(•*»U'»...  23i  ....100 IX)  ....  1)347  ....  98-78  ....  99-42  ...  100-04  _  99-79  ...  100-19 

I'ul^nimc  vith  benzene  (Tromm«dorflr,  Kraue). 

I >eromi)onitwn.^,  1.  Fused  retene  gives  off,  at  160**,  a  number  of 
Ntnull  bubbloK,  boils  at  200"*,  turning  brown,  and  yields  first  a  colour- 
ieHM  (but  altered),  then  a  brown  distillate,  and  at  last  a  black  tar, 
rhurcoul  being  Mi  In^hind.  The  distillate  melts  with  the  warmth  of 
the  hand,  and  does  not  afterwards  soUdify  when  left  at  rest,  but  if 
hliaken,  it  |)artiall^'  solidities  in  laminae.  By  re|x?ated  distillation  it  is 
obluiiHMl  iiuite  lluid,  and  no  longer  yields  retene  when  dissolved  iu 
aiinliDJ.  l*ho  iTYstals  of  the  distillate,  freeil  from  retene,  contain 
H.VIM  p.  I*.  (5.,  10*81  IL;  the  oil  contains  8G-18  p.  c.  C,  and  11-2  H., 
thti  Iwoaro  tht^refore  isomeric  (Kraus).  This  retene  probably  contaiaed 
Hi'liirliitt  (lit,).  Hwaho\o.  — 2.  Retene  bums  with  a  bri^t  smoky  flame 
(TniiuniHiliirff,  Kraus).  — 1\.  yitnc  ackl  converts  reteno  into  a  resin 
(h*ni/^ilio)  i  more  dilute  acid  also  forms  crystalline  products 
( l*\t|iling).  TronuuMlorir'*  retene  m  uot  attaekeil  bj  fuming  nitric  acid;  that  of 
KruiiM  )•  iliMNiUt^di  and  i«  thn>iiii  down  from  the 'solution  hj  water  white  ai»l 
ri>»ialliiii*.  -l.  Ib»tt»iu^  fonns  ct»lounHi  resins  by  treatment  with  chromic 
ttiiti  (F(O)liiig),  and  with  hjfthtKMonc  acid  and  chlorate  of  potoih 
[Vx\\'ijAv\\v),  —  ft.  Hy  pndongiHl  amtact  with  oil  of  vitnolj  retene  is 
iUhmoIviuI,  i«viilving  an  inlvMir  of  sulphurous  acid,  and  forms  retene- 
biaul|ih«illc  at*id,  \v)iu  h  crvstallisos  out  in  combination  with  sulplmric 
acid  ou  htantlihg.  Hetoiio  heattHl  with  oil  of  vitriol  yields  sulpho- 
rotciu*  (Frit/sclir). 

KuMUM  aiUUnt  n«teue  to  a  mixturt'  of  fuming  and  ordinanr  oil  of  ritiiol,  wanned 
\\\f^  n\\\t\iiv  to  imanoto  M^Uutiou.  and  Mturatvd  the  UquiJ,  after  dihition,  with 
carhMi^ate  of  K»«a.  lu  \\\\*  m»m  he  obtaine^l,  on  one  o«:«mMni,  a  kad-Mlt,  which 
M^hthtle^t  lo  a  }eHv  ou  «HHklin|{  t)ie  «>MHvntmteii  s^^lution.  and  eontaiiwd,  after  prrsting 
ami  ar^iu}!  at  \i\\\  »it  U])  ji.  e.  i\.  a  30  U  .  auvi  42  Si  TbO.  Another  time,  on  super- 
»aturs*ti»«  oil  oC  vitriol  with  r^teue  aiul  vUlutiuK  the  solution,  unchanged  ivtene 
•e|«aratiAl.  together  with  a  vkhite  (Hinder;  the  Uquixl  when  tatuiated  with  carbonate 
ofWaa.  >ielvUst^  b«^de«  the  aU»\e  mK  reteue-bi*ulph%.4*te  of  lead,  and  white  tloek*  of 
a  thinl  ie%J«(k!t«  •v*)uMe  ouU  iu  KuUuj;  ^aler  aitJ  vx^ntaiuinf  ISSO  p.  c.  C-  4"*7H- 

^.  Kv'louo  is  not  acted  U|hmi  by  /H*.K<f  -^  ^'^r.nums^K^rff,  Steenstrup), 
or  bv  c^iu.yu-:  tH^(,iy.\^  or  ;i'/4f  vKvhlui^X  ovv  ri  w':;ou  distiUiHi  therewith. 

Ketone  is  iu>^4ublc  iu  «>•,*#•.  —  It  vlissv^hes  with  diffictilty  in  cold, 
arid  uiueh  :uv'r\*  r\»iidilY  iti  K>ilinc.  *» 'a  A  :,  i\i,.  jKirt  of  npiene  diMolTw  in 
»t>  t***.  ,t*  S.vl  lu  •Ivx'hva  ot  i>fc  i»  o  vVt^*'-'^-  >^^ -'fV  •*!  »-*  pt»^  of  75p.c.s  on  fool- 
•i^  1  H.\Hh  n-ujAio4  vi  ^Cu!;oii  vVrit'.^^liv^  -  K.isily  svduble  in  warm  rthtry 
An* I  \i  '.' •.'  'iu*:  a?ul  i ' \.\{  ■;  \ 

.V.y-.i.    aJi  />.  »^-  At  /.     Ketone  is  di**vdvixl  to^^thcr  with  three 

purr*    f  p.T.-  ^.^d  tM  h.»t  aU\»hol  or  ether,  and  the  crrstals  are  col- 

l^-tvd  4:1.1  !'rv%.-M.      Wiw^Uv,  dv^lietito.  v^nntin^-vell-^w  needles,  darker 

»»ji««»n,     Molt?<  xfchcit  ho^itisU  t.»  ai  v»ruii,:v<rvxl  li^juiiU  which 

«ac  li^'.  — \YA>hiM^  with  *Kvhvd  \k\\^n\>«ie«  it ;  akvhol  of 
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75  p.  c.  dissolves  picric  acid  and  leaves  reteue  behbd ;  alcohol  of  90  p.  c. 
dissolves  a  portion  of  the  compound  as  a  whole,  and  in  the  remainder 
ciystals  of  retenc  are  deposited  (Fritzsche). 

Fritzschc.  mean, 

earlier,  later, 

48  C   288     ....       62-20    ....     62*67     62*40 

3  N  42     ....         907     .... 

21  H  21     ....        454     ....       4-55     473 

14  O  112     ....       2419     .... 

C»H'»,C«H»X'02  ....  463     ....     1X)00 

Contains  51  38  p.r.  retone  and  AS-62  p.c.  picric  acid  (Fritzschc).  (Calc.  50  51 
p.  c.  roteuc,  49-16  picric  acid). 

Retcne  with  Picric  arid  and  B'nzone.  —  When  a  niixiurc  of  rctcno 
and  picric  acid  is  dissolvod  in  hcnzouc,  thoro  separate  on  cooling 
needles  containing"  KVi)0  to  11  47  p.  c.  hoiizono  ;  tlu'y  become  opaque 
in  the  air,  and  lose  the  whole  of  the  benzene  (Fritzsche). 

FritZ!<(;hn. 

C*'!!*"'  231:     43  25     4,3  75 

C»-H«    78     14-42     U-47 

C"U»X^2   220     42-33     42'35 

C»HWC»-n«,C«lPX302....     541     100  00     100^ 


Conjugated  Compounds  of  littcne. 

Sulphoretene. 

C^Il^S'O"  =  C«'H»»,2SO«,2nO. 

Fritzsche.     J.pr,  Chain.  82,  839. 

On  dilnting  the  solution  of  retene  in  oil  of  vitriol  with  an  equal 
volume  of  water,  filtering  the  liquid  from  the  crystals  of  a  hydrated 
compound  of  retene-bisnlpholic  acid  and  sulphuric  acid  which  form  on 
cooling,  and  boiling  the  mother-liquor  with  more  retene,  Fritzsche 
found  that  the  retene  floated  unattackcd  on  the  surface  of  the  liquid  ; 
he  therefore  added  gradually  twice  tlie  volume  of  oil  of  vitriol  and 
heated  the  mixture  to  170°  or  ISC',  till  the  retene  disappeared.  The 
black-green  liquid,  after  cooling,  was  decanted  from  the  tar  simultane- 
ously produced,  diluted  with  water,  filtered,  and  neutralised  with 
ammonia,  whereby  sulphoretene  was  precipitated.  The  precipitate 
was  washed,  dried,  freed  from  admixed  retene  by  treatment  with  ether, 
and  crystalUsed  from  boiling  water  or  alcohol. 

Propei'ttes.  Deposited  from  water  in  thin  laminee,  and  from  alcohol 
as  a  light  sandy  powder  or  in  crusts.  Melts  only  at  the  point  of 
decomposition. 

Fritzsche. 

86  C 216    65-03    65  23 

20  H 20    6  02     608 

2S 32    9-67    •9-74 

8  0 64    19-28    18-95 

C»H»^,S«HH)' ....    832    100 00    10000 
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Decompositions,  Wben  ieat^  h  bbcfciei»*aiid  yields  m  solid  distOlato 
which  is  easily  soluble  in  etlier  and  oombines  with  picric  add,  lil» 
reteiic.  On  diget^tioxi  with  ini  •/"  nfrirV,  it  reddens,  turns  semi-fluid, 
and  dissolves  with  red  colour.  Water,  giadnally  taken  np  by  the 
solution,  precipitates  flocks :  added  in  larger  quantity,  it  forms  a  clear 
solution  which  deposits  a  larg^e  quantity  of  needles  on  cooling.  The 
solution  is  no  longer  precipitated  by  ammonia,  bat  forms  therewith 
difficultly  soluble  granules,  probably  of  retene-biso^iholate  of  ammonia. 

Combinations,  Solphoretene  is  wetted  with  diflfeohy  by  cold 
wcUer  and  dissolves  but  shghtly.  Boiling  wat^  disscdTes  it  mbundantfy 
but  slowly. 

Dissolves  abundantly  in  hot  dOuto  mimarfi  acidsj  and  is  deposited 
from  the  solution,  on  coolins^,  in  flocks  or  in  the  form  of  a  jelly,  or, 
when  ammonia  is  added  to  the  hot  solution,  in  lamins. 

With  ntfdrochloric  acid,  —  Obtained  by  boiling*  sulphoretene  with 
concentrated  hydrochloric  acid.  It  is  deposited  from  tne  hot  liquid  as 
a  heavy  oiL  forming,  on  cooling,  a  crystalline  solid  whidi  is  immediately 
decomposed  by  water. 

With  Oxalic  acid,  —  When  aqueous  oxalic  acid  is  boiled  with  an 
excess  of  sulphoretene,  the  filtrate  first  deposits  imchanged  retcne, 
and,  on  further  c^Kiling  and  standing,  a  white  granulated  powder,  which 
seems  not  to  be  decomposed  by  water. 

With  Picric  acid,  —  The  solution  of  sulphoretene  in  hot  aqueous 
picric  acid  solidifies,  on  cooling,  to  a  jelly,  which  dries  up  to  a  dark 
orange-yellow,  paper-Hke  mass,  and  crystalhses  from  alcohol  in  yellow 
needles  very  difficultly  soluble  in  benzene. 

Sulphoretene  dissolves  freely  in  boiling  aqueous  ammonia^  crystal- 
lising therefrom  on  cooling.  It  dijjsolves  slightly  in  solution  of  caustic 
potash. 

Soluble  in  cold,  and  much  more  freely  in  boiling  alcohol.  Nearly 
insoluble  in  bisulphide  of  carbouy  ethtt-y  and  benzene. 


Retene-bisulpholic  Acid. 

C««IP*S*0"  =  C»H»,4S0». 

FsiTZSCiiE.     J,  pr,  Chem.  82,  830. 
Kkacss.    J.  pr.  Chem.  82,  334. 

JUtendint}fosdnre.     DUulforetentUure  (see  p.  10). 

preparation,  Retcne  is  added  to  oil  of  vitriol  slightly  diluted  with 
i»»fAT.  and  the  solution  is  allowed  to  stand  till  it  crystalhses  in  a  solid 
nnoM  ,  A  m  then  diluted  with  water,  neutralised  with  baryta  and  car- 
iTM  « •>  'f  l/^rj-ta,  filtered  from  the  precipitated  sulphate,  and  conccn- 
i-M>  -c  V/  'Tj-Mallisation.  The  retene-bisulpholic  acid  is  Uberated  from 
^'ru^^felt  \fy  sulphuric  acid  (Fritzschc). 
wi^^^  fi«^lution,  when  cvapt>ratcd,  yields  a  syrup  which  solid!- 
^  to  a  tough,  waxy  mass  of  confused  needles.  The 
I  yields  largiT  needles  (Fritzschc). 


tL' 
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When  subjected  to  dry  distillation  it  puffs  up,  evolves  sulphurous 
acid,  and  yields  a  distillate  which  solidifies  on  cooling,  and  resembles 
the  baryta-salt  (Fritzsche). 

The  acid  dissolves  in  water.  The  solution  of  retene  in  oil  of  vitriol  depositu, 
on  absorption  of  water,  oily  drops  which  dissolye  in  a  larger  quantity  of  water 
(Fritzsche). 

A  solution  of  retene  in  moderately  dilute  oil  of  vitriol  forms,  on 
standing,  crystals  of  a  compound  of  retene-bisulphoUc  acid  with  sulphunc 
acid,  which  convert  the  saturated  solution  into  a  pulpy  mass.  From 
100  parts  of  retene,  280  parts  of  these  crystals  (containing  58*13  p.  c. 
free  sulphuric  acid)  are  obtained.  They  may  therefore  be  regarded  as 
a  compound  of  1  at.  of  retene-bisulpholic  acid  with  10  at.  of  oil  of 
vitriol.  They  dissolve  easily  in  water,  and  are  apparently  deposited 
therefrom  in  hydrated  crystals  (Fritzsche). 

Eetene-bisulpholate  of  Bafi/ta.  —  Preparation,  abore.  Delicate,  colourless 
needles,  giving  off  14-46  p.  c.  water  at  175°  (10  at.  =  14-53  p.  c.  HO), 
and  absorbing  it  again  on  exposure  to  moist  air.  —  Submitted  to  dry 
distillation  it  yields  a  liquid  distillate,  which  solidifies  on  cooling,  and 
combines  with  picric  acid  to  form  yellow  needles  (Fritzsche). 


86  0   

16  H  

JOried. 

216     ..., 

IG    .... 

40-81     .. 

....      302    ... 

25-90    .. 

1214    .. 

18-13     .. 

Fritzsche. 

40-78 

3-07 

2Ba 

4S  

137     .... 

64    .... 

25-85 

121G 

12  0   

96    .... 

1814 

C»H"Ba2,4SO» 

629     .... 

100-00    .. 

10000 

Retene-hisulpholate  of  Lead.  — See  p.  10.  Dissolves  slightly  in  cold, 
and  freely  in  boiling  water,  separating  therefrom  on  cocJing  in  white 
fiocks  (Knauss). 

Knauss. 

36  C  216    8600    3593 

16  H  16    2-67    8-17 

4  8    64    10-67 

10  0   80    13-83 

2PbO  224    87-83    8748 

C»H»«Pb',4S0> 600    100-00 

The  acid  dissolves  easily  in  alcohol  (Fritzsche). 


Pi-irnaty  Nucleus  C^^H**. 

Helenene. 

Gebhabdt.      Ann.  Cinm.  Phi/s.  72,  181.  —  N.  Ann.   Chim.  Phys.  12, 
190. 

When  helenin  is  distilled  with  anhydrous  phosphoric  acid,  a  light 
oil  passes  over,  with  evolution  of  carbonic  oxide,  and  a  black  viscous 
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,v.^il(l|^»  )7')«iaiim  U'iiinri,  Thf^iHritillateiiitrcatetlrepeattfAriridk  faBiiii«^ 

Vrffft^ri't^^.  V#'l!r»w  r>r  fyilourlcfis  Oil,  lighter  than  water.  BoiU  mt 
?^;> '  f/»  /:»;/'  ( Trniir,  \,  208).     Odour  faint,  resembling'  chat  of  acetone. 

Gerliardt. 
mean, 

^ff.  2\n    W)    89  33  38  C 238 88^ 

Jf-ijr  2i     10 10-22 26  g. —    26    IQ^j 

/.*'M>*     ...  %U9    HK)    99-55  C*H« ^4 100<M> 

/>/'^MA^/lf  hf«iUf«TR  liHwr^Ti  flifsc  two  fomiuls. 

Ut'U'.wut^  l/urn/i  with  a  nmok^*  flarjie.  —  In  nitric  acid  it  turns  red, 
Hi/n  iCf/'"^ri,  urifl  im  pr#;('ipitftt<?d  by  water  apparently  unaltered;  when 
h/'fif/'/|  it  Sn  roriV(rrt<'«l  inl(»  a  roHin.  Cold  fuming  oiV  o^rdri(>/  is  without 
H^\\4n%  nil  h«U^U4'iw;  tlio  hot  li(]uid  carbonizes  it:  if  the  mixture  be 
j^MiMy  Uf'tiUulf  ihii  whohj  iUhhoIvcb  completely  with  brown-red  colour, 
<*fi/|  nu  fUUii'wK  i\u:  Hohition  with  water,  neutralising  with  carbonate  of 
^i#r/hi^  Mtt\  ^?va|Kinitin^  the  iWirntc,  helenene-sulphate  of  baryta  (con- 
fitwi./*/,  at  IO(r,  Ti'!!  p.  <!  II.,  and  17-75  BaO)  is  obtained.  The  salt  is 
i„th  f  V;iiuly  w»liiblc!  in  wator,  and  non-crystalline. 


Carotin. 

Vf // *•«  hiu/MK,     Mdfj.   I'liiirm,  .33,1^8;  abstr.  Berzel.  Jahrtsler.  12, 

y^uk.     J  in.  (%m,  '10,  '21)7;  Ann.  Pharm.  C2,  380. 

/:  I  *,    III  ^1. II ANN       l)ii*rn't,  iiher  Carotin  und  Jhjdrocarotiny  Gott.  1860; 

A,n,.  I%inn    117,  200;  abHlr.  T/fm.  rVw//-.  1861,  343;  Bep.  Chim, 

l*n,>  :;.  407  J  i\itpp''n  Jahvrab,  1801,  7^)4. 

;/^Av.«<.'J    l/>    \Vu'liriir<«hT   ill   1832,  Vaiiqut'lin   (Ann.   Chim.  Ph^M.  41,48) 
.  .  .  /  i/i«  \yt^*A)  Ji'mtiImmI  II  rt'Hiiious  rt'd-u'ilow  lolouring  matter  obtained  from 
w  <  '    k^it*.*tui\y  iiiii'iilif^fitcd  hy  lluscinunn. 

O^'n/ttuf.     Ill  ihr  roots  of  tho  ciiltivalcHl  Daunts  Cawta. 

I,'i,'t,'ihnn      lla*)MM|  caiTotf;  arc  siibjcclcd  to  pn»ssuro,  and  the 

.,***  ■  ./•   .•  /' |,«  ahiljy  a.Lntatcd  with  water  and  again  pressed;  the 

:.-  .11-'  priripiiat<'<l  l>y  dilute  sulphuric  add,  with  addition 

.    ,  I    ,.iiiii'  of  i^allrt,  and   tlie  jinripitate  of  carotin,  I lydro- 

\.i  \  !.iibhlanc<'s  (priiuipally  ve<j:etable  albumin)  is  pressed 

.     .  ,    jfn    half-dry   slate,   six  or  seven  times  with  5  or  6 

„„  .      .    .v.-ifH*'  of  aleohol  (»f  80  p.  e.,  whieh  takes  up  hydrocarotin 

^,,..  f      \\  \n  thru  dried  and  exhaustetl  by  boihng  six  or  eight 

H^^»\M\*\i-  of  carbon;  the  greater  part  of  the  bisulphide  is 

1^.  ^f/j  Miif  residue  is  mixed  with  an  eipial  volume  of  alcohol 

1^  V«f.-  wli'fii  the  carotin  rryMtallises.     It  is  washed  with 
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l>i>iling  alcobol  of  80  p.  c,  and  at  last  with  boiling  absolute  alcohol  till 
the  washings  have  only  a  slight  yellow  colour  (Husemann).  Zeise 
boils  the  precipitate  produced  by  sulphuric  acid  in  diluted  carrot-juice, 
after  washing,  with  concentrated  solution  of  caustic  potash,  and  washes 
it  with  dilute  sulphuric  acid  and  with  weak  and  strong  alcohol,  in 
succession,  to  dissolve  fat,  vegetable  albumin,  and  other  substances : 
the  carotin  remaining  behind  is  crystallised  from  bisulphide  of  carbon 
with  the  help  of  absolute  alcohol.  —  Wackenroder  obtains  carotin  by 
exhausting  with  ether  either  the  sUced  roots  washed  and  dried,  or  the 
coagulum  formed  by  heating  the  expressed  juice.  The  residue  left  on 
evaporating  the  ethereal  solution  is  shaken  either  with  cold  strong 
alcohol,  or  repeatedly  with  ammonia,  to  remove  fatty  matter ;  it  is  then 
again  dissolved  in  ether,  and,  after  addition  of  alcohol,  left  to 
crystallise. 

Properties.  Carotin  forms  red  cubes,  or  octahedral  crystals,  some- 
times exhibiting  a  golden  or  satmy  lustre.  At  100°  it  assumes  a 
splendid  red  colour,  resembling  that  of  copper  reduced  by  hydrogen 
(Husemann,  Zeise).  Melts  at  168°  (Zeise),  167*8°  (Husemann),  to  a 
thick  dark-red  liquid,  which  solidifies  in  an  amorphous  condition  on 
cooling.  See  below.  Inodorous,  tasteless,  neutral  (Wackenroder);  ac- 
cording to  Zeise,  the  odour  is  faint  and  agreeable ;  according  to  Huse- 
mann, powerful,  especially  on  warming,  like  that  of  orris  root.  Heavier 
than  water. 

Husemann. 


36  C   

24  H  

216    ..., 

24    .... 

84-37    .... 

9-87    .... 

6-26     .... 

mean, 

8406 

9-78 

2  0  

16    .... 

616 

0»IP«0« 256     ... 

lie  proposed  the  formula  C*H*. 

10000     ..., 

10000 

Decompositions.  1.  In  diffused  lights  and  more  quickly  in  sunshine, 
it  becomes  paler  and  colourless  from  without  inwards,  so  that  on  ex- 
posure for  three  weeks  the  red  colour  disappears  completely.  The 
resulting  colourless  product  is  diflScultly  soluble  in  bisulphide  of  carbon 
and  benzene,  easily  soluble  in  alcohol  and  ether,  and  non-cry stallisable ; 
it  turns  red  again  when  heated  (Husemann).  This  change,  supposed  by 
Wackenroder  to  be  caused  by  an  admixture  of  fat  tumine  rancid,  is  sufTercd  also  by 
pure  carotin  (Husemann) — 2.  Carotin  dried  at  90  ,  when  subjected  to  a 
gradually  increasing  temperature,  loses  at  IdO"",  10  p.  c.  in  weight,  and 
becomes  inodorous  and  discoloured :  when  thus  altered,  or  when  fused, 
it  behaves  towards  solvents  in  the  same  manner  as  bleached  carotin 
(Husemann,  Zeise).  Carotin,  heated  above  its  melting-point,  forms  a 
limpid  liquid ;  after  being  heated  to  250**  it  is  soft  and  yellowish-red 
on  cooling;  at  a  higher  temperature  (287"*,  Zeise)  it  carbonises,  with 
empyreumatic  odour,  giving  off  a  little  gas  and  a  colourless  oil  (Huse- 
mann, Zeise).  —  3.  When  heated  in  the  arV,  carotin  takes  fire  and  hums 
without  leaving  a  residue  (Zeise). 

4.  Dry  chlorine  converts  carotin  into  quadrichlorcarotin.     Bromine 

and  iodine  also  form  substitution-products  (Husemann) 5.  Carotin  dissolves 

in  co\^  fuming  nitric  acid  with  yellow-red  colour,  and  is  precipitated  by 
water  as  lemon-yollow  nitrocarotin,  which  is  insoluble  in  bisulphide  of 
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i^arlnni,  and  ilifiicuhly  solublo  iu  otber  and  absolute  aloohoL— 6.  Oil 
o/  vitriol  ilis8i>lves  i^aiviiiu  forming  a  fine  purple-bine  sdution,  from 
whirh  >vtttt»r  iMxvipiiAios  auiorpbons  carotin  in  dark-green  flocks:- 
rrtrt>tin  whirh  has  Kvn  alionnl  by  boat  or  exposure  to  air  dissolves  in 
oW  of  vitriol  Aviih  bn>wn  i\»lo«r. —  7.  Dry  m(pAtfroti«aci(i  colours  carotin 
deep  indiir\>-bhio  wiihvnn  pnHluoinjr  further  change.  Blue  carotin 
t\inm  red  upiin  at  1:^«%\  or  when  >vanned  with  caustic  potash;  it  does 
not  eontain  sulplnmms  aeid.  Aqueous  sulphurous  acid  slowly  colours 
(*artttin  i\»flfiv-bi\Mvu  ;  i^austio  |xMash  restores  the  red  colour. — 8.  Caro- 
tin iri  rendeix^l  nnerysiallisable  by  Innling  with  alcoholic  ^lotasA.  —  It  is 
n4»t  dtH\Mn)H^(Hi  by  nasivnt  hydrogen,  nor  by  hydrosulpburic  acid, 
uieoholit*  hydn^sulphate  of  ammonia,  dry  hydrochloric  add,  dilute 
ndntM'nl  aeidn*  or  aquetms  alkalis  (Husemann). 

i\»Mf»iniUion.<.  With  ir4i/«T/  Solutions  of  carotin  in  imperfectly 
dehydrated  birtulphide  oi  earlnni  or  U'nzenc  deposit  a  white  eflSorescent 
iHMJy,  whieh  Hplitn  \\\\  on  the  slightt^t  warmth,  into  water  and  carotin, 
piii't  of  tlit«  iNirotin  lHHH>nung  sulphur-yellow  and  amorphous.  More 
p«irnntnent  eryntals,  |H'rha)vt  of  a  second  hydrate,  are  obtained,  together 
with  eurtilin,  (vxnw  the  bisulphide  solution  to  which  absolute  alcohol  has 
l)i«en  iiddetl :  tiiey  form  thin  i\>Iourless  lamina?,  a  solution  of  which  in 
bitn/t^ne  dt*|M>Hitri  distinet  six-sided  prisms  (Husemann). 

t -iii'otin  JH  insohibh'  in  mit^r  and  in  aqueous  alkalis  and  acetic  add 
( WurkennMJtM').  Its  aieoholie  solution  is  not  precipitated  by  metallic 
HiillH,  iMit  Ih  (Mil(»ured  darker  and  greenish  by  sesquichloridc  of  iron 
(Ihirieniunn). 

t  ?urotin  is  easily  sttluble  in  h\<nfphitk  of  carbon.  It  is  scarcely  soluble 
ill  boiling  dilute  or  absolute  nlcohol^  but  more  freely  so  in  presence  of 
hydrnrartttin  or  fat  oiU.  Amorplious  carotin  is  soluble  in  alcohol. 
IHAIrultly  soluble  in  Mer  and  chhw/ormj  and  easily  soluble  in  betiseMe 
and  'wiJiAfd  uml  vohtiU  oih. 


Chlorine-micltUB  C*C1*H". 

Quadriohlorcarotin. 

iii;StUANN.     /h'tHArrtation  iiber  Caivtin^  <J-c.     Gott.  1860. 

r'iiji/lin  ex|iiiHed  for  sonii'  time  to  the  action  of  drychlonne,  takes  up 
.iho/il  fi.O  HO  p. «'.  •»f  i^K  weight  (lat.  CI  =  51.  p. c).  and  becomes  whitish- 
yi'll./waiid  uhiioHt  eninpletely  soluble  in  alcohol  From  the  alcoholic  solu- 
hi  It  v,itU'i  |,ri'ri|iiiat.squad*richlorcarotina8awhite  }K)wder containing 
utih  li  r  ilil-'iin.-  (r:.ir.  "30(UC1).  It  tums  dark-red  and  soft  at  100, 
L,./|  «i!»M«  Jii    !•<»"      Kasily  soluble  iu  bisulphide  of  carbon,  ether, 
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Pntiiari/  Naclem  C'lP^;  Oxygen-nucleus  C"II**0*. 

Alkanet-red. 
t  C>»H»0«  =  C»fl»0«,0». 

Pelletier.     J.  Phys.  79,  278 ;  Bull.  Pharm.  6,  445.  —  Ann,  Chhn.  Phys. 

61,  191 ;  Schw,  67,  87 ;  Ann,  Pharm.  6,  27. 
John.     C/a^iw.  Schriften  4,  81. 
BoLLEY  &  Wydleb.     Ann.  Pharm,  62,  141. 

^dtcMitf  anehumque  (Pelletier).  PseucUUkannin  (John).  AnchMin.  —  Vreiuer* a 
statements  "wrere  contradicted  by  Bolley  {Ann.  Pharm,  62,  133).  —  The  ooburing 
matter  of  the  roots  of  Anchusa  iinctoria  {Handbuch  yiii,  Phytochem,  58). 

Preparation.  1.  The  chopped  roots  are  exhausted  in  a  percolator 
with  cold  water,  which  takes  up  a  brown  substance ;  they  are  then 
dried  and  exhausted  with  alcohol.  The  alcoholic  extract,  after  addi- 
tion of  a  few  drops  of  hydrochloric  acid,  to  prevent  the  conversion  of 
the  red  into  alkanet-green,  is  first  distilled  and  then  evaporated  over 
a  water-bath,  till  a  thick  opaque  liquid  remains,  from  which  the  greater 
part  of  the  colour  is  abeady  deposited;  the  liquid  is  shaken  with 
ether,  which  assumes  a  dark-red  colour,  and  witn  water ;  and  after 
removing  the  aqueous  layer,  the  ethereal  solution  is  repeatedly  shaken 
with  fresh  water,  until  it  is  reduced  in  bulk  and  becomes  syrupy.  On 
evaporation  the  alkanet-red  is  left  behind  (Bolley  &  Wydler). — 
2.  Coarsely  powdered  alkanet  roots  are  exhausted  with  bisulphide  of 
carbon ;  the  extract  is  freed  from  the  bisulphide,  partly  by  distillation 
and  completely  by  evaporation  over  a  water-bath;  the  residue  is 
treated  with  cold  water  containing  2  p.  c.  of  caustic  soda ;  and  the  fine 
indigo-blue  solution  is  filtered  and  precipitated  with  a  slight  excess  of 
hydrochloric  acid,  which  throws  down  the  alkanet-red  as  a  red-brown 
precipitate.  This  is  washed  with  water,  collected,  pressed,  and  dried. 
The  mass  thus  obtained  forms  a  purple-red  powder  when  triturated, 
and  colours  fat  very  deeply  (Lepage,  Polyt.  Centr.  1859,  751 ;  Chem, 
Centr,  1859,  397). — Pelletier  either  exhausts  the  roots  with  boiling 
alcohol  and  evaporates,  and  dissolves  the  residue  in  ether,  or  exhausts 
the  root  with  ether  and  evaporates  the  extract. 

Properties.  Dark  red-brown,  resinous,  brittle  mass,  slightly  heavier 
than  wat^r,  melting  below  60°  without  decomposition.  When 
cautiously  heated,  it  volatilises  in  viol(»t-red  vapours  resembling  those 
of  iodine,  having  a  penetrating  odour,  and  sublimes  in  very  hght 
flocks ;  a  part,  however,  is  decomposed  (Pelletier).  According  to  Pelletier 
it  has  an  acid  reaction  ;  according  to  BoUcy  &  Wydler  it  has  not. 

Calculation  according  to  Gmeliu.  Pelletier.    Bolley  k  Wydler. 

36  0 216 72-00  6986  7133 

20  H 20    6-67  693  700 

8  O 64    21-33  23-22  2167 

0»H»0»  300    10000    10000    10000 

Pellotier^s  fonnuU  is  C^^H'^CM;  that  of  Bolley  &  Wydler  Q^li^O\ 
VOL.   XVII.  O 


V 'Ur.»ll»--.l*ifr*    jn»*  t:i:   T'i.---,  -   •JTr-lb'*^  ▼Til  1  *  mturi»  UlC  <9Cy7^HZ2Datic 

♦.»L*  — ::    '"/    ■'■'.'  ::L*--*i  n*     "lij-    uV-  'ii  ♦:••   *■  '"iinJiL  rri'iirs  iJ  dirtv 

•••  I.  •.•:•-'••  ♦-L'-.u  » ••_  —  r-  Til  i-ii'  -:•  ''a:  ^  *'Tr3'n.  TiiTei  wiia  water 
tut  'itli*-:.  jf  .'Ui '•£:■;  ■- •i"»'zr:'i  iirLF-rrr-HL  rfJJiiifr.  Pits  AlkAaet-red 
di*i*<  •  '*-:  11  L..-  'J  •.  TT'iiii^L*  niii-iikUTt-i  kr:*c  ':iTibi;r  ::c  ::ar  kooiB, 
i»ut.  'tL  i»iil"ij  II     r   L  Irztr  hnjii' 'ZjJM   'c  'C  "aft  i£Br:^Kat:mB  brown 


i, joi*-*^ -r-' 'I  -■•  .••-u;:.*-i  :j  r-i:.  ^.-.ix  "-ii?  UL-.ijiiar  iol-.ut  c^  tat  roots 
mijitu'   b'^:^!  ..•:  .if  i^  iL*»!ti_i'r*j'    lasii.  '.jixf  £i!titi^*f  ic  siiuncr  ofaiKnf  «oam  miter 

i'jii»a  x*».—i    n-^.;^*   i*  ▼b^i,-i  -rri.  -wror    ■•'i.ui  'Miaiiie*  .•«Ui;aE«i  ly  m  brawn 

*  :  ■  •!-   f..'"'-.::  -    l:.i  zzttr  *-Li:^.ii?r^L  vri  tr'^nr  viarl  ^k»  i^ft  JUfr^oui- 

utiC  rr-J^. '.■•■. ---^^.-.-.-^r'  -.  -1,*  f:ra.-^ -."^EPl*  !»L-.  ?£:♦*•  ^<^  C  7*1  H.), 
nil?  it  i'jnxfZ  i-*vi  i^itr.tT'^^^i  :•»  tl-e  *-.:=_i»ri.it  rf"  rvrarear  ani.    A^nvfiay to 

f»njv-^  M.t.*riu.*f^  j»  *•!■«. T  f.:ci-'>  iL  -w-t-r.  ffz^s^ruZj  want  kscl 
r.u*-^  wic  fr/-.-_jr  fci .-.-.._     I-*  k;--**.^  i.:L-r*;t'»  ytziitr^  htrkrr  iy  i 
y^-.>»r-ir.^  r.*'fel^'    ^u-.k     it'  ^:^  rraccevj.-c  i=.  :if  ^r,  it  t^wiii  an  mtid 
rw-i-^      I:   -'.vu.::^  t..<e  :'.  !.  C-  4  32  H-  112  X.  lad  SffSl  O.  (Boiler  ft 

Alxxr^^.-r'-i  >  ;-.->:*  >  Li  ^:*Tr/-._I:  ilss-lre*  in  «7  -/n>rii|  with 

!/.»-». -.'vi^  :r.  i:->sr  -1-  '7  .-.-•*.;:  a:.:  :r.   -7  ^C*  Tr::h  Wise  crfnnr,  aud 
:»  jr :..,.>,.;-:  Vv\-:is  ;:.  br  wL-rv^:  d  ..k-.     fJr^r:-.  ttrrmSta-.  and 
''''^"''''"  t-    f  .::-':   r!:-  '-  -Lr»  "-.  :■«     -  Iv  «::^tly  s-Muble  in  water, 
*-••-     4-  •■■-  'r  V  :•  -:.  :•  'sr!::.  *a:ka-:-  a:. !  r  *-:a!ho  oxide**  cc4able  in 
*'•  :,•-•*  'Vr  'p*-:V-;.r,.— /;    •  -  .'•    /f.js   .ir-^to-sah?)  throws 

':    ■•  fr\.  i!'    :.  :  ';  a?>:-j-/vr-i  .i  -^rari-.T-rei  {Tecipitate  (John):  W- 
,lf     ./>    ..  ....  .   ■  ..►^.  :•  ^:  ],.•  ^:»y .  „t  f.  mr.nir  a  precipitate  (Boiler  k 

^^  ;  '• '  -',  —  .*.>'?.'  ::/^  alkar-'i-r-d  'i— ^«  ii«-»t  precipitate  alcoholic  neutrai 
m.f.if.  ',f  u.:d:  >A  f:  .-  the  ai'.h-I:o  >■  :lu::on  of  the  h<mc  aettate  it 
'•  v,Vf  rvvj;.  -4  ^T-  y-V  :.'  jT'-ijitatf'  ?ir»niew!:at  solnble  in  akx^ioL  — 
I?  '/ :  .•*  ^>/y' '/.'-  ">/>  /y/  r>  -,  .iwj.  ..live-prvt-n,  with  slight  precipita- 
f  '•?.  MV'.!'  y  /ic  \V;.  li.  r).'—  .V^rrunV  rhhri*U  pTccipitates  the  alcohofic 
»'  •.'  •.  r.'-^:,-*  .  .;.'::  .  M.^r  r.'.f-tallic  salts,  alnrsu  for  example,  pre- 
'  ;,  ';*•'  .•  '  .^.  '  ■.  :i  -  •  -,:.:  '  f  tl.f  wat»  r  tht-v  o>ntain,  the  preoipitatos 
|y  .,;,  1•*^•l.'vM-  '..j;t*.  ./|i,M**  i„  al«-i.hol  (Peliotier). 

.MA:i-.«'i-5#'l /j>K/.iw.-  if,  n!r..lo.L  aii.i  more  oasilr  in  rtAfr.  It  is 
p^AuWf  tu  fohjfiU  oih.  AiAj'itu  with  lii.f*  re«]  o'lonr  (Pelletier). 


1.  Chica-red. 

IJ-/I  ^M^^Al  n      y1/.„.  rA,v«.  /Viy;..  27,  315;  Berzel.  Juhrc^er.  5^251. 
•♦   I,   KM/ii..%fc.     ./. /,f.  //.M/i.  71,  1!»8;  Z>i«i//.  H",  467;  CAfm.  CWr. 
Jr//;,  ;.„j;  r/.^,«.  /;,,,,  |m;>7,  40:,;  Knpp's  Jahrt^t.  1M7,  487. 
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The  resinous  red  of  Bu/nonta  Chica,  —  The  colouring  principle  of  the 
dye-stuffs  known  in  commerce  as  Chicci^  Carajuruy  or  Carucru. 

Carajuru  is  obtained  by  the  natives  of  Guiana  and  Brazil  from  the 
leaves  of  Bignonia  Chica.  The  bruised  leaves  are  steeped  in  water  and 
set  aside  till  fermentation  takes  place,  during  which  the  red  colour  is 
thrown  down.  The  precipitation  is  accelerated  by  the  introduction  of 
a  bark  into  the  liquid.  The  colour  is  washed,  dned  in  the  sun,  and 
made  into  balls.  —  Carajuru  occurs  in  the  form  of  blood-red  cakes,  six 
or  eight  inches  in  diameter,  and  three  to  four  inches  thick,  resembling, 
except  in  point  of  colour,  pieces  of  indigo.  It  is  a  mixture  of  chica-fed, 
vegetable  cellular  matter,  and  miner^  substances.  See  also  Hancock, 
(Ed,  N.  Pha,  J.  7,  283),  and  Virey  (iT.  J.  Pharm.  5,  151),  on  carajuru. 

Chica-red  is  obtained  from  carajuru  by  boiling  with  alcohol  and 
evaporating  the  tincture,  when  it  is  left  as  an  amorphous,  brownish, 
shining  mass  (Boussingault).  This  mass  is  digested  in  ether  till  it 
imparts  only  a  hght  yellow  colour  thereto,  and  the  undissolved  portion 
is  dried  over  oil  of  vitriol  (a);  or  the  colouring  matter  is  extracted  with 
alcohol  containing  sul^^uric  acid ;  the  solution  neutralised  with  car- 
bonate of  ammonia ;  and  the  precipitate  washed  with  boiling  water 
and  dried  at  100°  (ft)  (Erdmann). 

Chica-red  obtained  according  to  a  contains  59*62  p.  c.  carbon,  5-34 
hydrogen,  and  35*04  oxygen  ;  that  prepared  according  to  h  contains, 
on  an  average,  63*10  p. c.  carbon,  4*94  hydrogen,  and  31*96  oxygen; 
a  corresponds  therefore  to  the  formula  C"HW ;  h  to  the  formula  of 
anisic  acid,  C"HH)*,  with  which  chica-red  is  isomeric  (Erdmann).  ^ 

Carajuru  exposed  to  light  assumes  a  brown-red,  and  at  last  a  cinna- 
mon-brown colour  (Erdmann).  Chica-red  is  decomposed  by  heaty 
puffing  up,  evolving  yellow  fumes,  and  leaving  a  difficulty  combustible 
charcoal.  —  Chlorine  turns  it  brown  and  decomposes  it.  —  Cold  oil  of 
vitriol  blackens  it  witliout  setting  free  sulphurous  acid ;  water  added 
thereto  dissolves  a  portion  and  leaves  a  black  residue,  which  again 
turns  red  in  a  few  days  under  water  (Boussingault).  —  Chica-red, 
warmed  with  nitric  acidy  is  pretty  quickly  converted  into  anisic  acid, 
without  any  considerable  evolution  of  red  vapours.  The  reaction 
is  attended  with  the  emission  of  an  odour  of  hydrocyanic  acid 
(Erdmann).  Carajuru  treated  with  nitric  (or  chromic)  acid,  also  yields 
principally  anisic  acid,  together  with  picric  and  oxalic  acids. 

When  carajuru  is  digested  with  potash,  grape-sugary  and  water  or 
alcohol,  in  a  closed  flask,  according  to  the  method  described  under 
Indigo  (xiii,  39,  7),  a  violet  solution,  immediately  turning  brown  in 
the  air,  is  produced,  from  which  hydrochloric  acid  free  from  air  throws 
down  a  red-yellow  j)recipitate  (Erdmann). 

Chica-red  is  insoluble  in  water.  —  Carajuru  gives  up  its  colouring 
matter  to  hydrochloric  acid,  forming  a  dark  brown-yellow  solution. 
AVith  warm  dilute  sulphuric  acid  it  forms  a  yellow  to  orange  solution, 
which  deposits  yellow-red,  amorphous  gi-anulcs  on  coohng,  and  gives, 
with  ammonia,  a  dark  purple-red  precipitate  (Erdmann).  —  Chica-red 
is  soluble  in  ammoniay  and  is  precipitated  from  the  solution  by  hydro- 
chloric acid  with  yellowish-brown  colour  (Erdmann).  It  dissolves 
quickly  and  completely  in  caustic  potash  and  carbonate  of  potashy  the 
solution  having  the  colour  of  wme-lees,  and  is  again  precipitated  by 
adds  (Boussingault).  According  tp  Erdmann,  carbonate  of  ammonia 
and  carbonate  of  soda  extract  hardly  any  colour  from  carajuru ;  accord- 
ing to  BooBsmgault,  carbonate  of  potash  takes  up  the  whole  of  the 
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extract  the  nucia  from  the  shells,  but  leave  it  on  evaporation  in  a 
changed  state  in  the  form  of  a  dark  resin,  from  which  nucin  can  no 
longer  be  obtained  by  sublimation  Rectified  benzene  or  sulphide  of 
carbon  only,  when  left  for  a  short  time  in  contact  with  the  shells,  yields 
on  evaporation  crystals  of  nucin,  which,  however,  easily  undergo  altera- 
tion wnen  benzene  is  the  solvent  used.  —  But  if  the  substance  accom- 
panying the  nucin  be  first  decomposed  by  shaking  the  ethereal  extract 
with  nitmte  of  silver  (or  nitrate  of  copper),  whereby  metallic  silver  is 
thrown  down,  the  ethereal  layer,  when  afterwards  evaporated,  yields 
nucin,  which  does  not  suffer  change.  —  The  substance  which  decom- 
poses the  nucin  may  be  obtained  in  the  following  manner.  Walnut- 
shells  are  digested  with  alcohol,  and  the  ti;icture  is  removed,  whereupon 
it  exhibits  a  yellow  colour,  before  turning  green  or  brown,  and  imme- 
diately precipitated  with  neutral  acetate  of  lead ;  the  white  precipi- 
tate, sttparated  by  filtration,  is  then  decomposed  by  hydrosulphuric 
acid ;  and  the  filtrate  is  evaporated,  an  acid  gum  having  a  harsh  taste, 
being  left  behind.  This  substance,  in  contact  with  nucin,  turns  it 
brown  and  decomposes  it. 

Preparation.  The  separated  and  somewhat  comminuted  shells  are 
digested  for  two  hours  in  ether,  and  the  decanted  tincture  is  shaken  up 
with  an  aqueous  solution  of  nitrate  of  copper  containing  a  slight  excess 
of  hydrated  oxide  of  copper,  until  a  pure  blood-red  coloration  appears ; 
the  ethereal  layer  is  then  removed  and  allowed  to  evaporate  over  oil 
of  vitriol.  (When  eyaporated  in  the  air,  the  nucin  turns  brown  and  undergoes 
decomposition.)  Part  of  the  nucin  remains  dissolved  in  the  aqueous 
nitrate  of  copper ;  it  may  be  set  free  by  the  cautious  addition  of  nitric 
acid  till  the  red  colour  of  the  solution  is  changed  to  blue-green,  and 
can  then  be  taken  up  by  ether.  —  The  nucin  thus  obtained  is  mixed 
with  quartz-sand  and  heated  to  80 "*  or  90°  in  a  sand-bath  placed  within 
a  water-bath,  when,  on  continued  heating  for  a  week,  an  abundant 
sublimate  is  obtained. 

Properties.  Reddish-yellow,  strongly  lustrous,  very  brittle  needles, 
half  an  inch  long ;  or  small,  apparently  quadratic  prisms,  volatile  with- 
out decomposition,  and  containing  no  nitrogen. 

Nucin  is  insoluble  in  water.  It  dissolves  abundantly  in  aqueous 
ammonia^  in  aqueous  caustic  alkalis,  in  borates  and  phosphates  of  the 
alkalis,  and  in  b<isic  acetate  of  lead  with  splendid  purple-red  colour,  and 
is  precipitated  by  acids  in  brown-red  flocks. 

It  dissolves  with  diflSculty  in  alcohol,  easily  in  ether. 


Qjygen'nucleus  C**ff«0**. 

Cetraric  Acid. 

Berzelius.    Schw.  7,  317. 

Herberger.    Bepert,  36,  226  ;  56,  273  ;  68,  271.  —  Ann.  Phann.  21, 

137. 
ScHNEDERHAKN.     Ann,  Phaim.  54,  143. 
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ScaKEDER^iAXN  &  Kkop,    Ami,  Ffturif*^  5*%  1445  J*  pr,  Chan.  36*  107* 
Cetrtirin.    DiacOTCt^d  by  Herbcrpr,  but  first  obtained  pur©  by  Solinedcrmaim 

Sources.  In  Iceland  mosa  (C^Ovimt  hlmidicn).  —  Sticta  putimmicta 
cuBtaine  a  similar  bitter  gtilfBtafico,  Ktiop  fttid  SchncdcrmanTrs  j^ttctiv 
acid^  whidi  has  uot  bom  furl  bin*  invtstigiitud  {J,  pr.  Chrm,  :\%  3CT). 

Pirpttratiofu  loolaiid  TO09B  ifl  boiled  in  alcohol  with  addition  i»f 
eai'li^uiate  of  p<>tiii*li,  and  tbi-  decoctif>n  in  strained  iukI  prcciiiitnt  rd 
\vith  dilute  hydrndilin'ic  add  and  wator,  Thr.t  precij»itatf%  wUicb  cnii- 
taina  cctraric  aciil,  UoUcruc  add  (xvi,  V.)C>),  tallcK-lilor  and  nthor  t>ub- 
i^tancea,  m  exbausird,  tiii^t  with  Iniilinj^,''  alcuhol  (if  >12  to  15  [uc„  and 
aftiTwaids  witli  vt\n*v  luddiiig  till  of  rofiiMuury  or  cani|>hur  in  aolutiou, 
Fjun  ihit  iumduiii  g'voy*  white  mix  In  re  of  cTlrarie  add  and  an  imlif- 
forent  white  Ixidy,  the  aoid  it*  taken  up  by  cold  aqneoim  bicarbonale 
of  potash,  and  at  once  prefupitated  frr*rn  the  alkaline  solution  by  liydro- 
chloric  at'id.  It  is  pnnfied  by  crystalhsatitm  from  thr  fimallest  |^His»diUo 
miaiitity  of  alct*hoL  —  A  i»ortion  of  tho  oetraric  acid  is  taken  up  by 
vLc  weak  aleohol,  and  evapt^rates^  together  with  the  hchentc  acid,  on 
cixding.  The  latter  aubstanee  iy  extraotud  by  boiUnj.^  rock-oil  as 
described  at  x\%  195,  and  the  midisaolvcd  cetraric  acid  is  then  purilled 
with  bicarbooattJ  of  potash,  A  further  j>ortioQ  of  tlie  cetraritt 
add  dissolves  iiJ  ether  cttntainiDg-  oil  of  rosemary,  and  cryetalli^js 
therefrom  tolerably  pure  on  partially  distilling  the  Hohition  and  cooling' 
(Schnodermaun  &  tnop).  —  Cetrarie  ueid  ntuy  albo  he  obtahied  by 
precipitating  an  alkaline  decoction  of  Iceland  mtJRs  with  hydri*chlorie 
mddf  washing  the  precipitate  with  a  cold  ndxtuixs  uf  oil  of  rouemary 
and  ether,  and  exhauHtiag  the  res*idue  with  bicarbonate  of  potadi 
(Schnedermann  k  Knop), 

Herlierger  digi*(5t8  Iceland  ruiiss  for  an  Inmr,  at  a  tomperattiro  of 
60-70^.  in  4  pt«.  ot  a!eobol  of  sp.  gr.  0*83*  deefititf^,  presses  the  residue. 
And  exhanwt*^  it  twice  witli  eold  waltT.  The  clear  alcoholic  liquid,  when 
added  t<i  tlie  ai]neou^  infuaion^  deposits  grtvni??li- white  tlock^  tp>  mi  whidi 
alcohol  take&  tip  a  tittle  eetrarin.  The  tiltrato,  nuxed  with  anlphuric 
BCid.  throw  a  down  cetrarin,  which  h  colk^ied,  jjresftcd.  and  treated,  while 
still  rai^iftl,  with  ethiT  or  alcNiliol  of  sp.  gr.  0^3,  which  takes  np  leaf- 
grecn  aiKl  a  little  ot^tntrin.  The  renuiinder^  t>n  l« filing  with  200  pt.H.  of 
absolute  alcohol,  iftdiflfloh'ed  (with  the  i'xenptifir*  of  somt*  in*irganie  mi\t^\ 
and  the  filtrate,  when  c<iolod  and  conci'ntraU?d,  ^^eld«*  pure  cetrariu* 

The  following  ^ub^tancoa  are  also  obtained  in  the  prepanition  of 
cetrarie  acid 

a.  TaUmhhr.  The  git^cin  c^driuriiig  matter  of  lot^land  moy**.  It  m 
taken  up  by  the  ether  mid  oil  n\  nmnuwty  used  forwa^nhhigcetrariciw^d* 
Aft^T  cry!*tJillising  %mt  tli<*  cetmric  aciil  tJiken  lip  iit  the  ftame  time,  tlie 
swdutiun  iH  cvaiMiruJi'd  to  dryiiewn^  and  the  refiiflin*  is  di>wolvedin  lM)iling 
idr^duj),  dilntcHl  with  water  till  the  alcohol  is  reiluced  to  i2-4iip*e,, 
jind  fiitcreil  Ixnling*  By  thirt  pnux^fis,  nipeated  Nevt*rsil  timen,  the 
hchenie  acid  i«  removed,  and  the  rcpidne  Ih  thmv  treated  with  bulin^ 
rock-oil,  wdiich  ihjiw<»lvc8  tallociilur  and  fat,  whilst  cttniric  add  an^ 
bniwri  snli^tanivrt  an*  left  Ijehiiid.  Tin*  s^ohition,  after  ailditioti  of 
wat^T,  (H  i^idiniitli'd  lo  diNlilliitii^n  ;  tin*  n%Hi*hie  i.^  dried  till  the  niek-oU 
jM  Vfmi}i\Hv\yf  volatilised,  and  afterwmixb  ihiijwdred  in  alcohol »  and  the 
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or  h  precipitated  either  by  digestion  witli  Itydi-ate  of  Umv,  or 
better  by  alct*lii>lic  neutral  atx-tatc  <jf  Icsad.  Tlie  green  flocks  tlnm  pro- 
iluoed  are  boiled  with  ether,  tmd  freed  fnnii  I'xide  of  Icml  l*y  ineuna  of 
aoeticr  acid, —  Brittle,  friablo,  gn^on  mast*^  hisohible  in  watiT,  and  aeariy 
iiimduUe  in  bydroehlorit;  ad4  but  sokibltj  in  stmiig  sdcobiil,  elheFj  and 
volatile  atid  fixcsd  oils  (Sdiuedennann  &  Knop)* 

'lowifih'U^hitei  {TuiiJh^Hi  bmlt/^  Remains  behind  on  dbsolvijig 
id  in  bicarbtmate  of  pitfish,  and  is  piirifieil  by  wju^^hing"  with 
water  and  crv^stallising  from  alcoliul,  —  Inodorous,  taj*iteluH.s,  After 
deducting  0'^  to  0*3  p  a  of  ash,  it  contains  67'31)  hi  70  p*e.  carbt>n, 
10*82  to  11*23  bydrc^gen,  and  0"51  nitrogen.  —  Instdnble  hi  water,  fields, 
;dkaU>s  Cither,  and  oils.  Dissolves  with  difficidty  in  bailing  aleolnil,  the 
N^luUen  becoming  tnrbid  and  slimy  on  c^Kiling  (Schnedermann  4 
KiJop). 

Propirtks.  Cetrarie  acid  fonnB  a  enow-wliitc^  loose  network  i*f 
deUcate  ifhining  erj'stds,  appearing'  under  the  iniero scope  as  long  nee<lles. 
It  is  Jiui  volatile^  and  eatuiot  lie  melted  without  decrun^Kisition.  Veiy 
liittcn  Doe^  not  lose  wat-er  at  1 00 "  (StThTiedennatni  &  K  uf >p).  IIerL)ergGr"  s 
retmriu  forms  a  wliite  powder  resembUng  magnesia,  [jeiiuaneut  in  the 
air,  kioduriiMs,  and  neutnd. 

At  100.  mean, 

as  O  .„*..««.* „,..,,„..  21G     .„„.„  6000  *„.,..,  GO  OS 
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A>(!oofdiiig  to  Knop  and  Sctin^enuaiui  it  U  C^H^O^  j  according  to  HksiweU 
( Wwm,  Aimd.  Btr.  20.  208)  C»"h»0». 

DecomjHfsiimiS.  1,  The  solutions  of  cetmrlc  a^ud  in  aqueous  am- 
ino uia  aiiii  in  the  alkalis  absf)rb  oj^j/f/e^i  from  the  air,  especially  when 
heale<l,  a^.-quiring  at  the  same  time  a  brfjwii  colour,  and  losing  their 
Htier  ta^ito.  —  When  adnmc  a<;id  h  boiled  iu  oanstic  potash,  with 
aoce^is  of  air,  till  the  bitt<?r  taste  has  etunpletely  <llsapj>eared,  and  tho 
snlntion  Is  precripitated  with  hj'flro chloric  a*:id,  the  brown  precipitate 
{lichcnuhmc  add  \A  Knop  h  Schnedermann),  di'ied  at  80*,  con  tain  e?  CO*  7 
"l.y  4  3  n*,  and  35  0* ;  it  dissolves  slightly  in  water,  and  combuies 
's:  when  disa+jlved  in  ammonia  and  dried  o%*er  oil  of  vitriol,  it 
n  dRrk-bR>wn  mass,  wbieh  is  sohiblo  in  water  and  precipitates 
the  «alti*  f>f  the  earth-iu€itals  and  heavy  metals  (Knop  and  Schneder- 
X  pr.  Chem.  40,  393.) 
Getmrin  tanis  brown  at  125 ''^  and  when  more  etrnngly  heated  gires 
a  rt*d-yellow  acid  oil,  which  Btdidifies  in  the  cold  :  at  160''  It  blackens 
iikd  ultimately  leaves  a  large  qnantity  of  jkiphjh  charcoal,  —  By  long 
boiling  with  watet^  it  is  coloured  brown,  —  Concentmted  mlric  acid  con- 
¥i?rt^  h  hiift  a  yfUow-lirftwu  resin  and  oxalii-  acid,  with  evolution  of 
nitrie  oxide.  Fhos^phorie  acid  gradually  et^n verts  it  into  nhnin.  —  Oil  of 
titriot  colours  it  first  yellow,  then  browiu  iiud  dissolves  it  with  red- 
bmwti  ivdHur  changing  to  dark  bliiod-rf^d;  water  thnjws  down  uhuin 
fnun  the  solatit>n,  —  Aipieoua  Inidrmhhrie  arid  gently  wanue<l  with 
tii^tniriii  c/*n%^<*rls  it  into  oirtinn-hhic,  whirh  reniiiins  lM*hind  tm  evapotoii.- 
tioii.  iis  ii  light  green-blue  bitter  mass     This  last  mibataT\ce  is  t^mcVX^ 


21         rniMARY  NUCLEUS  C«H=»;  OXYGEN-NUCLEUS  CH^O". 

ffniu  rli'd  into  iilinin  by  alkalis,  and  dissolves  in  oil  of  vitri':*!  with  dark 
1 1 1  •  'fn  I  - 11  •!  I  f  1 » In  u  r :  it  is  c*  )lourcd  a  fii  lo  c*annine-rcd  by  o-r;  >■ :. "  r.iipd 
nit  fir  jh-mI,  ilissolvrs  with  yellow  a)lour  in  a  lar^  qnautiiy  *>f  iL".-<-  a«.*i«i. 
rind  i'i  pnM'i|iit!it(Ml  by  w.ater  at  first  unchanpred.  —  \Mieu  hydrchl«'rio 
•irifl  ivMM  i**  pn^stul  over  (vtrariu,  there  is  nn  al>sr)rption  in  thv  c-l-i.  arid 
fi.«  liinn.itioii  of  ertrarin-bliie ;  but  on  heating",  the  c^.»trarin  Uo-ni*:-^ 
1  iilMoii^ril,  with  fimuatioii  of  a  yellow-red  liquid  and  a  curs:i:.-.-r»>L 
»»i  ^'hil  !ii!i<«*  ^IlrrU^r^er). 

r-'ii'.'/ '^'.'/js-  Cetr.irio  aeid  is  almost  absolutely  ins- dubk-  iu 
I'.''-*  .  wrtSM  lM»ih»d  with  it  acqnires  a  faintly  bitter  tiisie  (Kxr-p  k, 
}\i  l«i».  .t<  I  lii  i»ni>.  ri'tniriii  dissolves  very  slightly  in  bhulphid^  t/curf-jn 
( III  till  I. -r)  V 

1 1  ,li . ,,  'l\  iw  \  rrv  n\nlily  in  aqueons  alkalis  and  their  carb'-^nafff ;  the 
I.I  I,' ill  \,  II. -w  ^-•luiion**  JKive  a  verj'  bitter  taste,  and  are  prvcipiiaU'd  by 

.1   rl  .       li   .,..-. •.  i'«.'»r  M Iteration  in  contiu't  with  the  air,  »cc  ahore. —  Ak>»bolic 

ii. |.i,,  iiMi.ir,-^  m«'<t  metallic  salts  (Ilerberger). 

r I  ;.  ..■.'.i;.».  — S«»lutions  of  the  acid  in  aqne<>u$  azniu'^nia 

I  in  ii  I 'I. '^x  •»'"»'»•'.»•«  .»'«d  on  evai>«»rati»»n.     When  cetraric  add  i?  U*iled 

III.  ,1,  ,.i.  .1  lit.)  ^Au\  y\\vU>ni\W  (U'  ammonia,  and  the  yellow  filtrato  is 
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PELOSINE.  2o 

Oj-f/azO'jiucktfs  C'NH^O^. 

Pelosine. 

c»NH»»G«  =  c*»Nn^»o«,n». 

WiGGERS.     Ann,  Phana,  33,  81  ;  Prelim.  Notice,  Ann,  Pliavni,  27,  29. 
BoDEKER.     Ann.  Phann,  69,  53;  Phann.  Centr,  1849,  150;  Chein.  diz, 

1849,  152  ;  Lieh,  Kopp's  Jahresh,  1849,  385. 
Gr.  Williams.     Chem,  Gaz.  1858,  321  ;  J.  pr.  Chan.  76,  382;  Kopjy's 

Jahresh.  1858,  375. 

Cissampeline,  —  Discovered  by  Wiggers,  and  specially  investigated 
by  Bodeker.  —  Occurs  in  Radix  Paretrce  bravce,  the  root  of  an  American 
menispermaccous  plant,  Cissampelas  Pareira. 

Preparation,  The  sliced  or  bruised  roots  are  boiled  four  times  iji 
water  containing  sulphuric  acid,  and  the  brown  decoction  is  filtered. 
When  it  is  quite  cold,  carbonate  of  soda,  not  in  excess,  is  added,  and  the 
bulky  grey-brown  precipitate  thereby  produced  is  washed,  dried,  dis- 
solved in  water  containing  sulphuric  acid,  and  treated  with  animal 
charcoal.  The  filtered  solution  is  again  precipitated  with  carbonate  of 
soda ;  the  now  dirty-yellow  precipitate  is  washed  and  dried  completely 
at  100*',  and  afterwards  powdered  and  exliausted  wdth  ether,  which 
takes  up  pelosuie.  Water  in  the  precipitate,  or  in  the  ether,  prevents  the  solu- 
tion of  pelosine.  Alcohol  takes  up  other  substances  at  the  same  time.  The 
colourless  ethereal  solution  yields,  on  evaporation,  anhydrous  pelosine, 
which  is  coloured  yellow  by  some  decomposition-product  formed  during 
concentration  (Wiggers).  if  the  ethereal  solution  is  not  quite  colourless,  it 
must  be  evaporated,  and  the  foregoing  process  of  solution  in  acid,  precipitation 
with  carbonate  of  soda,  and  exhaustion  of  the  dried  precipitate  with  ether,  repeated 
(Wiggers). 

Properties,  Yellowish,  transparent,  amorphous  varnish,  triturable  to 
a  white  powder  (Wiggers,  Bbdeker).  In  the  moist  sfete,  or  in  solution, 
it  turns  Utmus  blue.    Has  a  nauseous,  sweetish,  bitter  taste  (Wiggers). 

Bddekeri 
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Decompositions,  1.  Pelosine,  when  heated^  melts  easily,  turns  brown, 
puffs  up,  evolves  an  odour  of  burning  bread,  aad  bums  with  a  bright, 
smoky  flame,  leaving  a  light,  diflBcultly  combustible  charcoal  (Wiggers). 
—  2.  Moist  or  dissolved  pelosine,  but  not  the  perfectly  dry  substance,  is 
decomposed  by  exposure  to  air  and  light,  with  especial  rapidity  in  pre- 
sence of  alkalis,  with  formation  of  a  brown  decomposition-product, 
insoluble  in  ether,  but  soluble  in  alkalis  (Wiggers),  and  of  Bodeker's 
pelluteine.    The  decomposition  is  accompanied  by  evolution  of  ammonia 
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(Bodcker).  —  3.  Pelosiuc  dissolves  in  weak  uitnc  acid  without  decom- 
position. Nitric  acid  of  sp.  gr.  1*25,  or  liigher,  converts  it,  on  wann- 
ing, into  a  tough,  brown-yellow,  resinous  mass,  insoluble  in  pure  water, 
or  in  water  containing  nitric  add,  probably  the  same  body  that  is 
produced  on  exposing  pelosine  to  the  air  (Wiggers).  —  4.  Pelosine 
distilled  with  caustic  potash  yields  methylamine,  bimethylamine,  pyrrhol 
(xv,  5),  and  combustible  gases  (Gr.  Williams). 

Cornhinatiojis.  —  With  Water,  —  Hydrated  Pelosine.  Pelosine  takes 
up  water  or  aqueous  vapour  very  rapidly  (Bodeker).  When  tlie  ethereal 
solution  is  poured  upon  water,  and  the  ether  is  distilled  off,  hydrated 
pelosine  remains  floating  on  the  water  in  the  form  of  a  white  powder. 
On  shaking  the  ethereal  solution  with  water,  the  hydrate  separates  at 
the  surface  of  contact  of  the  two  layers  of  liquid  (Wiggers).  —  Nearly 
white,  anioq>hous  powder  (Wiggers).  After  drying  over  oil  of  vitriol 
it  loses,  at  120'',  8-21  p.c.  =  3  at.  water  (calc.  =  8*28  p.c.  HO) 
(Bodeker). 

Pelosine  is  insoluble,  or  nearly  so,  in  tcatej-  cither  cold  or  boiling 
(Wiggers). 

r(»l()sine  neutralises  acids  completely.  The  salts  are  not  crystal- 
lisabU;;  the  hydrochlorate  alone,  acwrding  to  Wiggers,  forms  small 
ikmIuU'h.  From  the  aqueous  solutions  of  the  salt«,  ammonia,  and  caustic 
alkaliM  and  their  carbonates,  thmw  down  hydrated  pelosine  as  a  bulky 
whit<i  precipitate,  easily  soluble  in  excess  of  potash,  but  difficultly 
Kolubh%  or  insoluble,  in  excess  of  the  other  preopitants.  The  salts  of 
IK'loMJne  giv(^  abundant  white  precipitates  with  phosphate  of  soda,  and 
with  pnitochloride  of  tin  (Wiggers). 

ififdvttchlnrnte  of  Pefmine,  —  Dry  hydrochloric  add  gas  is  passed  into 
11  fuiliition  of  dry  jK^losine  in  ether  free  fn>m  water  and  alconol,  till  the 
Hohition  has  an  acid  n^action.  The  white  flocks  produced  are  quiddy 
thrown  on  a  filter,  and  washed  continuously  with  absolute  ether,  so 
\im[r.  «•*  any  luid  is  tlM»n*by  n^uoved,  and  the  filter  is  at  once  placed  iii 
»i  r^'i'lviT  over  oil  of  vitriol.  —  Snow-white  powder,  which  absorbs 
wiifiT  with  avidity,  and  cakes  together  to  an  amber-coloured  mass. 
U\mwA\'tm  fiiHily  ill  wat(T  and  in  {ilc^)hol  without  colour,  and  remains 
\H'h\w\,  on  fva|N)nition,  as  an  anioq)h(m8  varnish.  —  The  salt,  exposed  to 
iHiM\\ti\iiUi\  afterwanlH  dried  over  oil  of  vitriol,  loses  5*08  p  c  of 
v^Hli  I  M\  1 10  •  (2  at.  =  5  21  p.  c.  HO)  ^Bodeker). 

BOdeker. 

Dried,  wflgB. 

;HM)     210  6-t-38    68*09 

N U  4-17    4-08 

y;!  II        22  0-66    0-69 

DO         48  14-32    14-56 

ri 35-5  10-68    11-08 
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»^  "  /  #  '1/,. «  f.ffi  •  •.riilritii*  with  |N'n*htunc  acid  (BOdokcr,  Anm.  PAom.  71,  61). 

n,,'..n>tt»  uf  /'«//».'«»«•_  II vdnH'hhmite  of  (K'losine  is  preuipiUted 

4'«  itu  *  *'  u,'tti   .J  |*»iu«li  ill  lit'ight  y(>llow  il(K:ks,  which  become  dixty 

//w  t/ry  ^tt  vylii  II  wiialii'd,  and  uHMunie  a  still  darker  colour  on  diyiitg 

fw*f»9fn       Ai  mr  lliit  Ptidt  (juickly  becomes  dark-bit>wii,  and  a 
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little  over  100®  evolves  an  odour  of  cliiuoliiie  and  carbolic  acid,  whilst 
sesquioxide  of  chromium  and  charcoal  remain  behind  (Bodeker).  See 
also  (p.  26)  the  decomposition  of  pelosine  bj  cauitic  potash,  according  to  which 
Williams  regards  the  formation  of  cninoline  as  improbable. 
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Chloride  of  gold  forms  with  pelosine  salts,  ^  dirty-yellow  precipitate, 
the  supernatant  liquid  quickly  assuming  a  violet  colour  and  depositing 
g-old  (Wiggers). 

Chloroplatinate  of  Pelosine,  —  Alcoholic  hydrochlorate  of  pelosinc  is 
precipitated  by  bichloride  of  platinum,  and  the  pale-yellow  precipitate 
is  washed  with  alcohol  and  water,  whereby  it  acquires  a  brown  colour 
at  the  edges.  —  Amorphous,  strongly  electric  powder.  After  drying 
over  oil  of  vitriol,  it  does  not  lose  weight  at  ^lO**.  When  more  strongly 
heated,  it  melts  and  swells  up  strongly,  emitting  a  repulsive,  pene- 
trating odour  (Bodeker). 

At  100'.  Bddeker. 
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The  salts  of  pelosine  give  an  abundant  white  precipitate  with  tannic 
acid  (Wiggers). 

Pelpsme  dissolves  veiy  easily  in  alcohol^  and  is  precipitated  from  the 
solution  by  water  as  a  hydrate.  —  It  dissolves  slowly,  but  abimdantly, 
in  ether.  In  ether  containing  water  it  is  converted  into  the  hydrate, 
which  is  insoluWe  in  ether  (Wiggers). 

Appendix  to  Pelosine, 

FeUuteine. 

BdD£K£B.     Ann,  Fhann.  69,  59. 
JTortmUion^  (p.  25.) 

Hydrated  pelosine  is  exposed  to  air  and  light  until,  after  drying,  it 
is  no  longer  soluble  in  absolute  ether,  and  to  convert  the  remainder 
into  pelhiteine  it  is  boiled  repeatedly  with  water  in  a  shallow  basin. 
The  dried  substance  is  boiled  with  absolute  alcohol,  and  the  solution 
filtered  from  brown  flocks  of  humus,  when,  on  cooling,  the  pelluteine  is 
deposited  in  pale  brown-yellow  flocks,  which  are  to  be  washed  with  cold 
aXoobol. 
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I  ill  I  lit*  aiiil  liv»iriv:.-  Tiiit  :  •  1  ..-•  >  ':  :Ai:.-^^  fr.>m  au  aqueous  84.>lu- 
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On  i'i»iu*i'utrati:;i:  il:.  r.!:r.i:. .  ':  y -.r -.:.! -rato  of  o^douie  crystallises 
III  •'I.  Ii  is  tu-oii  fr»  V;.  r..  <:  *  :*  ?<i'.  si :..::-.  •:.:*.*  with  which  itisuiixed 
|*\  mi\>t!iliisaiion.  d:<s.lvoi  :;.  :.  :  \vA:»r.  ai^^l  dtx.vm|vscd  by  a  oon- 

II  iihitltil  M»ln!ii>u  of  I'iuistiv*  {-^is:..  \v:..i\V'y  a  pmb»n  of  the  codeine 
!.-«  Iliiiiwii  iliiwii  ill  iho  t'fnu  «i  a:i  ••;1.  which  aftcrwanis  solidifiet*,  whilst 
liiiifihi  I  |Mii(ioii  crystallise^  oji  ov-linir.  The  xii<*ther-liquor,  when  wn- 
II  iiii.iiiil,  i|i'|MiNits  (ii-st  a  liiilf  iu<«n'  o*>l«'iiir.  and  af  terwaidft  cn'stals  of 
ij.<.i|iliiiM  <  l{nlii<|iii>i.  Aiuloi-si'it).  Tilt*  oiiciiic  is  purified  by  wa8hing 
v.itli  t..|ii  u.iU'i.  ilirtMiihiim-  ill  cduT.  and  k-aviii^  the  solution  to  evapo- 
i.jii  till  iiiMilinii  i>r  waicr.  wlicn  liydnitf^l  ixxleiiie  eiystalliseii 
I  Jt'il'j'iiti  I ) ,  III,  ilif  ri»ilrin«'  is  4lissolv('d  in  Imlntcliloric  acid,  boiled  with 

..   . ti.il  '  li Mil,  ii|Miiii  pniipitatrd  with  caustic  ]Kitash,  and  fnHHl  fRUU 

..■••ij.li.ji*   I'v  ''••liiliuii  III  I't I irr  c«Mi( ail liu^  water  (Anderson).  —  Forothcr 

*   t/M  I'tllilliiili  ri'f    \M,    rjl,    \'2m. 

i:i  iltiimi    l.'i,  I.MI)  I'rcos  the  aqueous  extract  of  opium  fmm 
y  uiiiiiPiiiiii,  li'iiii  iiiiM'onic  aci«I  by  chloride  of  calcium,  a?/! 
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from  colouring  matter  by  basic  acetate  of  lead.  The  filtrate  is  freed 
from  lead  by  sulphuric  acid,  treated  with  an  excess  of  caustic  potash, 
and  exposed  to  the  air  till  the  excess  of  potash  is  saturated  with  car- 
bonic acid,  after  which  it  is  agitated  with  ether.  On  evaporating  the 
ethereal  solution,  there  remains  a  yellowish,  non-crystalline  residue, 
which,  after  addition  of  hydrochloric  acid,  yields  crystals  of  hydrochlorate 
of  codehie. 

Merck  {Ann.  Pharm,  11,  279)  treats  the  mixture  of  morphme  and 
codeine  thrown  down  by  caustic  potash  with  cold  alcohol,  and  neutraUsos 
the  tincture  cautiously  with  sulphimc  acid.  lie  then  distils  off  the 
alcohol,  dilutes  the  residue  with  water  so  long  as  cloudiness  is  produced, 
and  evaporates  the  filtrate  to  a  syrup.  After  cooling,  the  syrup  is 
mixed  with  ether  and  an  excess  of  caustic  potash -solution,  and  shaken. 
The  separated  ethereal  solution  yields,  after  some  hours,  crystals  of 
codeine,  which  are  purified  from  adhering  oil  by  solution  in  ether. 

0.  Henry  {J.  Pharm.  21,  222 ;  abstr.  Ann.  Pharm.  15, 152)  exhausts 
3  ounces  of  opium  with  lukewann  water ;  concentrates  the  filtrate  some- 
what ;  precipitates  moiphine  and  narcotine'by  ammonia;  and  evaporates 
the  filtrate,  whereupon  the  greater  part  of  the  meconate  of  Ume  is  thrown 
down.  The  precipitate  produced  (after  filtering  from  the  lime-salt)  by 
infusion  of  galls  is  dissolved  in  alcohol,  according  to  vii,  177,  3,  and 
freed  from  tannic  acid  by  means  of  neutral  acetate  of  lead,  and  from 
excess  of  lead  by  hydrosulphuric  acid.  The  filtrate  is  then  evaporated, 
and  the  brown  tarry  residue  is  exactly  neutrahsed  with  nitric  acid.  After 
two  crystallisations,  silky  needles  are  obtauied,  from  which  potash  throws 
down  a  white  precipitate  of  codeine. 

Solutions  containing  morphine,  codeine,  and  0})ian^'l,  when  acidified 
with  hydrochloric  acid,  yield  te  ether  only  the  last-named  substance 
(Pelletier). 

On  the  detection  of  codeine  in  cases  of  poisoning,  sec  Stas  (in  the  places  men- 
tioned, XTi,  424). 

Properties,  Codeine  is  obtained  from  ether  in  small,  coloiu^less, 
anhydrous  crystals  (Regnault,  Anderson).  Hydrated  codeine  crystal- 
lised from  an  aqueous  solution  loses  its  water  of  crystallisation  at  100° 
(Anderson).  —  Codeine  melts  at  100°  (Couerbe) ;  at  150°  and  solidifies  in 
the  crystalline  state  on  cooling  (Robiquet).  Hydrated  codeine  melts 
to  an  oil  in  boiling  water,  losing  its  water  of  crystallisation  (Couerbe).  — 
Codeine  has  a  strongly  alkahne  reaction  (Robiquet,  Anderson).  It  is 
poisonous  (Kmikel).  In  doses  of  0-15  to  0-20  gramme,  it  produces  a  heavy,  in- 
toxicated sleep,  with  feeling  of  stupefaction,  and  sometimes  nausea  and  vomiting  on 
awaking ;  in  doses  of  0*020  to  0*03  grm.  it  is  soothing  (Robiquet).  Compare  Gregory 
(J:  PAarm.  20,  85).— Lavo-rotatory:  [oL]r  =  1182°,  scarcely  altered  by 
acids  (Bouchardet  &  Boudet,  N.  J.  Pharm.  23,  392 ;  Ann.  Pharm.  88, 
213),  and  not  affected  by  difference  of  temperature.  The  rotation  is 
not  in  proportion  to  the  amount  of  codeine  in  solution,  and  is  not  constant 
for  different  colours  (Robiquet). 
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oakTt*  c.^::  :"  s  ».:,v  i  ct:  v  *.iT\*.r:i::j»r«  i*  pr>iocied.  whScn,  after  washing, 
:>  :.  ":«e  .t^s^  ^;^:  v.  -u.riS.C  ^.v-.:  i^k::.  ilr.-srii  d-wn  h\  water.  It  oon- 
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8.  Codeine,  heated  with  caustic  potash  solution^  solid  caustic  potash, 
or  potash-lime,  evolves  liiethylamiiie  and  propylamine  [or  trimethj^la- 
miue  ?  (Hofmann,  Ann,  Fharm.  79,  29)],  these  substances  being  mixed 
with  ammonia,  even  when  the  decomposition  is  effected  at  the  lowest 
possible  temperature.  During  the  decomposition,  colourless  crystals, 
resembling  benzoic  acid  and  having  an  alkaline  reaction,  sublime  in  the 
ne<i  of  the  retort ;  the  crystals  turn  brown  in  the  air,  dissolve  slightly 
in  water  and  easily  in  adds,  and  are  precipitated  by  chloride  of  platinum. 
If  the  temperature  has  not  exceeded  175°,  the  alkaline  residue  in  the 
retort  is  black-brown  and  decomposible  by  adds,  with  separation  of 
humus-like  flocks ;  it  vields  at  a  red-heat  a  httle  non-basic  oil  and  a 
further  quantity  of  volatile  bases,  among  which  ammonia  predommatos 
(Anderson).  —  9.  Concentrated  alcoholic  codeine  absorbs  cyanogen,  as- 
summg  a  vellow  and  brown  colour,  and  deposits  crystals  of  bicyano- 
codehie,  tne  odour  of  cyanogen  being  at  the  same  time  replaced  by  that 
of  hydrocyanic  add  ^Anderson).  — 10.  Iodide  of  ethyl,  heated  with  alco- 
holic codeine,  forms  iodide  of  elhyl-codeine  (How). 

Codeine  is  not  altered  by  sesquichloride  of  iron  (Robiquet)  or  by 
iodic  acid  (Riegel). 

Combinations. — With  Water.  A.  Bi'hydrated  Codeine, — Codeine  is 
obtained  from  water,  or  from  ether  containing  water,  in  hydrated 
OTTstaLs  (in  small  white  silky  scales :  Robiquet)  which  lose  6*50  p.  c. 
(Robiquet),  d*66  p.  c.  (Gregorv),  6*66  p.  c.  water  (=2  at.)  at  100** 
(Anderson).  Sp.  gr.  =  1'3  (Himt,  Lieh,  Kopp's  Jahresb.  1855,  566). 
The  crystals  are  right  prismatic  (trimetric,  rhombic).  Fig.  53,  without  a, 
p  and  m.  The  crystals  obtained  from  solution  in  water  arc  without  the 
face  t,  but  have  in  place  of  it  a  dome  r,  which  would  truncate  the  face 
between  t  and  m.  ^:  v  =  92'*  20'  (Miller),  92°  30'  (Kopp),  91°  40' 
(S^narmont),  92°  8'  (Keferstein) ;  u  :  t  =  140°  23' ;  z  :  t  ==  157°  25' ; 
r  :  I  =r  141°37' ;  y  :  ti  =  116°  IS' ;  y  :  i  =-.  116°  45' ;  «  :  t  =  126°  57' 
(Miller) ;  u:u  over  m  =  78'  30'  (Kopp) ;  u:u  above  =  99°  55'  (Senar- 
mont)  =  101°  2'  (Keferstein);  z:  ^  above  r=:  134°  45'  (Senarraont) 
=  134°  39'  (Keferstein);  u  :  z  =  163°  20'  (Keferstein,  Pogg.  99,  275). 
Cleavable  parallel  to  <  (Miller,  Ann,  Pharm,  11,  381),  parallel  to  u  (Kopp, 
Krystallogr.  p.  266). 

Oerliardt. 
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B.  Codeine  dissolves  in  cold,  and  more  freely  in  hot  water:  1,000 
parts  of  water  at  15°  dissolve  12*6  parts,  at  43°,  37  parts,  and  at 
100°,  51*8  parts  of  codeine  (Robiauet).  When  an  excess  of  codeine  is 
boUcd  with  water,  the  undissolved  portion  melts  to  an  oil  (Robiquet). 

With  Iodine, — Iodine,  triturated  with  codeine,  forms  a  brown  com- 
pound little  soluble  in  water ;  the  same  body  is  formed  also,  together 
with  iodide  of  codeine,  by  dlcoholic  iodine  (Pelletier).  Tincture  of 
iodine  throws  down  a  scarfet-brown  precipitate  from  hydrochlorate  of 
codeine  (v.  Planta).  A  solution  of  equal  parts  of  iodine  and  codeine 
in  the  smallest  possible  quantity  of  alcohol,  deposits  on  standing  small 
crystols  which  are  ruby-red  by  transmitted,  and  deep  violet  and 
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iliam  lul-like  l>/  rrflvie-l  li^'lit ;  i:i  a  stp-Hijr  light  they  exiiilnt  an  afauost 
inoiallio  lustn'  (Ant1..>rs->ii).  Brown,  cn'stal^  having  an  adaniantinc 
lustro,  transpftn'nr  in  thin  laminae,  triiuralile  to  a  darik  orange-colt^ured 
|M>\vilor,  Till'  crystals  arc  ol'li-iue  prisiiiatio (mon-xrliiiicy,  with  imperfect 
ilovoli»pmont  i»f  tin-  iiut-.s.  Tlu-y  exhibit  two  prismatic  faces  «'  and  v 
(liir.  7tM,  only  ono  of  whii.-h,  w.  has  a  stroniHy-deveK'ped  opposite  face 
K'hini!,  tho  i^uv  •  'JUn  »site  to  m'  IxriniLr  wanting.  To  the  right  of  u  arc  two 
oMii]uoly  siniaiv  J  j-rismario  faces-  d  (al"»ve)  and<f  jWow),  the  opposite 
fa*vs  t.»  \vh;».h  0:1  rho  k-fi  side  an?  wanting-.  The  liase  j»  has  neariy 
iho  fi»nu  ot  a:i  i-pzilaioral  triangle.  /» :  u'  =  131"  5' ;  ;>:  y  =  116' 15'; 
./  :  .r  =  77-  42  :  p  :  i!=  141*=  29  :  the  Lwer  pz  d  =  UV  9'; 
•• :  f.  =  U7"  i'  :  «/  :  'i  =  128"  ■'»'.  The  m  faces  are  curved;  the  others 
suh^^ih  AWxl  sh:::i!iir  (Ilai-iiagv^r  and  I*otterie.  Pcyg-  SOj  554). 

Tlu  so  vvysrals  ^  i.sisi  ...f  Tcnodidi  .y*  d-Z-eiV  =  C^XII^O*,  31:  hydro- 
snlphuriv*  av'M  c^nw-rts  ihem  into  hydriiidate  • 'I  o. Jeine*  with  separation 
of  sul|'lu:r:  w.inii  oil  "f  v:ir!ol  d!ss«.»lves  them  with  brown  culonr; 
ninic  aoM  .r.tocks  r.^:::  slowly.  Bkalinir  caustic  potash  takes  up  the 
itsiinc  a:ul  I.,»vos  cvU::io.  Nitrate  <*!  Mlver  precipitates  the  greater 
\\\n  ot*  tlic  i  \iiv.o.  Tho  ».Tj-s!a!s  are  insoluMe  in  water  and  ether,  but 
sohjMo   w::':i   ;\^:-^^^'W:^  o'lo;:r  ::i  aIo'h->l  (Aiidereoo.  Edin.  -V.  PhiL 

.^:.  ■;.  ^v\  10:^:  :.::\  k  :.  .^^^-r^^  i^^o,  42j). 

U  ;  '.    .\:.'.<  — C  v:.::.o  o  ::.*:::iOs  wiih  aiiilsL  forming  saks  which, 
lor  ilio  v.".  >:    ivir:.  ;iro  on->ialliiviMe  (Ki'bi']iiotV     It  precipitates  the 
sails  A  \k\\\,       w  o  'is.'r/u::.:  :.:.kt'l.     Aiuia.taia  does  not  precipitate 
I  ho  N.ihs  v^:"  *^  •:, :  ..  ^K  ': :  :r.o: ' :  it  dxs  n«  t  precipitate  codeine  from 
Us  s o ! J ; ; : . v:         ;  \ . : : •  k  •■. !  ■  r!;  ;; .'; .L  \  ui  t hr.>ws  d-"* wn  a  part   from  the 
si»Ini{.»M  VI  .».,:.,  \k   1  .  !\y..:".r  :  ::  vrix^iKTatis  o'Jeine  from  its  tfalts, 
i\\w\   N»»  v  '......    ..   V.    ,;.       ...-.0   onsiAls   tAadors-'n).     Silutiou  (>f 

o,»u-.r.    o  '..jx'.         ',..;  .,:/.v  yr:;';  .v.:..s  s.ihs  -i  i.V¥kine:  a  |xirtion  of 
Hi»'  *  .si/,  w     .'\\ .  \  .   .  -■■.;.*<  ::.  >  *::■  ::  ::.  ;  r»-ser.o*^  -f  a  gn»at  t-xivss 
• '  I    p.  • ; .  o  * :  V '  ^    ■    ;  ■    -    :  \  ■".:■..  r.  A V.  :■  r>  •:.'.  "  TJ-.e  >aits  •  -f  o  Nioine  are 
»».»!   p.r,  I  .  .         \    /,  ..     :,:,    .:   ^....ij  v  A:.^:vrsL^.     They  are^  nearly 

»»«-"lnll.  '.  ;  .-.    _  ■:\  ;..:... 

t                     »      .         V  .  .,4 ..■.".;.•.. -.^  : .. ;. •  >!  . ,:  l^v  Ly  Jr-v  hi  'rati-  with 
I  nl«.' « »!,' .•:   -..S.  ;.    ^  ■    :    ..;     ..  ;».«s>i:-.^  i-uri».»uic  and  int'» 
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morphine-salt  (xvi,  430).  —  Rhombic  prisms,  oontaming  C««NII"0«, 
nO,SH)*  +  5  aq.  and  losing  5  at.  water  at  100°.  Dissolves  in  18  parts  of 
cold  water,  and  more  freely  in  alcohol  (How,  EcUn,  N.  Phil.  Journ.y 
new  seriesy  1,  47 ;  Lieb.  Kopp.,  1855,  571). 

Sulphate  of  Codeine.  —  Four-sided  prisms  and  tufts  of  needles 
(Anderson).  Bight  prismatic,  exhibiting  the  faces  y,  m  and  m  of 
fig.  53.  y  :  j(  ==  151**  12' ;  w  :  w  =  113°  45'.  Cleavable  parallel  to  m. 
(Miller).  It  is  neutral  only  after  repeated  crystallisation.  Dissolves  in 
30  parts  of  cold,  and  in  a  smaller  quantity  of  hot  water.  —  Gives  off 
11-3  p.  c  =  5  at.  water  at  100°  (calc.  11-45  p.  c.)  (Anderson). 
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lodate  of  Codeine. — Formed  by  dissolving  codeine  in  excess  of 
iodic  acid.    Fan-shaped  groups  of  delicate  needles  (Pelletier). 

Hydnodate  bf  Codeine.  —  Iodide  of  potassium  throws  down  from  hydro- 
chlorate  of  oodeine,  after  long  standing,  tufts  of  needles  (y.  Planta) The   salt 

is  obtained  by  dissolving  codeine  in  hot  aqueous  hydriodic  acid,  and  cool- 
ing (Pelletier,  Anderson).  —  Long,  shining  needles.  Dissolves  in  alx)ut 
60  parts  of  cold,  and  much  more  freely  in  lx)iling  water  (Anderson).  The 
aqueous  solution  is  not  precipitated  by  ammonia  (Pelletier) :  the  con- 
centrated solution  is  precipitated  after  some  time  (Anderson). 
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Perchlorate  of  Codeine. — Resembles  the  morphine-salt  (xvi,  481), 
bat  is  still  more  soluble  in  water  and  alcohol.  ihLplodes  when  heated 
(Bodeker,  Ann.  Pharm.  71,  63). 

Jffydrochlorate  of  Codeine.  —  One  hundred  parts  of  codeine  take  up 
12-76  parts  (Robiquet),  12*59  parts  (Regnault),  14*18  parts  of  hydro- 
chloric add  gas  (Gregory)  (calo.  -  12*2  pts.).  The  salt  formed  thereby  is 
neutral  and  perfectly  soluble  in  water  (Regnault). — Hot  aqueous 
hydrochloric  add  saturated  with  codeine  soHdifies  almost  completely 
on  cooling.  More  dilute  solutions  yield  tufts  of  short  needles  which 
appear  under  the  microscope  as  four-sided  prisms  with  dihedral  sum- 
mits. The  crystals  lose  2*88  p.  c.  of  water  (=  1  at.)  at  100**,  and 
retiun  8  at,  which  are  given  off,  together  with  a  little  add,  at  121  "^^ 
the  residue  having  an  sJkaline  reaction.  They  dissolve  in  20  parts  of 
water  at  16'5*^,  and  in  less  than  1  part  of  boiling  water  (Andorj^on).  On 
one  oocation  Anderson  obtained   anhjdrous    ciystals   (direct  from   the  motlier- 
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r'.'N'..):r  .     r.-r.if  :  r..;- t>.  y^:]  ir  !i«-dlis  (Andemon). 

/v/n/i.-  iU'ul  ^\:i:.  lr.4^  i>  .-:i.  ri-,':.  .:i . :  nij-i  dinv-wfaito  pmaphatos  with 
^./i.^V-'hi.,.'!  ,.  ...  .j...,\\.x.  r:;.  rv:..;:^,  i  — 1\  nieine  funii«,  with  icditk 
iiiitl  /.r,.«i./,  ..r  .,^^,-^^,,  ir>s:;,lift5aiMr  ti.ullo  MdtA.  onimmiidiiig  t" 
UioHrni  iiion»]inh',  a:ui  ..l.:*iT,»Ni  ii  l:kt'  mannor:  th<*v  aiv  aolub^  in 
lifl  ual.i  ;iiul  alr,.)..«l  .i;:-.  x,.  .  J  .  :i...ir.,jr.jvrtitf  of  p(4asntim  throiW 
tinwii,  iiohi  In.lnvhl.r..:,-  ..f  r  ■:.:!,..  ;i  vt  11.  •  wishWhito,  pulvernhMil 
|'i«vi|»ii«U'.  whirli  i>  i-...luMr  isj  }.v,inH-M..ric  a*-id  (v.  Planta}. 

<;•«!••„„.  fprms  with  ..r^-«r:..;'.7..nW..  a  white  pircinitato,  whk* 
iVHiulliH,.^  hxMii  iMt  wat.T  ami  aKN.h-1  (Aixlowon).  ITvdnKrhlonite 
'  *';;;««'•'";  »«  n-t  rnvipitau^l  hy  uumirio  rhl.ndo  (r.  Planta). 

..nHl'!.'.'''^'i '.■'■■'•'. *""""'•  '^''-^  l«v.invliloniTo  of  ixideiiie,  a  browii 
pnt  i|.,!.itr,  H„lul.l,.  „,  l.x.lnuM.Ti.-  a.i.1  (v.  Planta). 
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dilute  solutions,  the  mixture  remains  clear  at  first,  and  afterwards 
deposits  tufts  of  delicate  needles  having  a  silky  lustre  (Anderson).  -* 
Ciystallises  in  fine  dark-yellow,  hard  needles  (Liebig) ;  from  a  solution 
in  hot  water,  in  granules  and  as  powder,  with  paitial  decomposition. 
By  long  boiling  with  excess  of  chloride  of  platinum  it  is  completely 
deocmiposed.  The  air-dried  cfystals  contain  4  at.  water,  of  which 
8  at.  =s  5*15  p.  c,  are  given  off  at  100°,  the  remaining  atom  being 
expelled  at  121^,  together  with  a  little  add,  whereby  the  salt  is  rendered 
brown  (Anderson).  Dissolves  in  water  more  easily  than  the  correspond- 
ing morphine-salt  (Liebig). 

Andenon* 
a/ 100*.  iftean, 

86  C 216-0    4201    4191 

N „ 14-0    2-72 

23  H 280    4-47    476 

7  O 66-0    10-89 

Pt 88-7    18-19    1911 

3  CI 106-5    20-72 ^ 

0»NH«K)«,Ha,Pta»  +  aq.  ^.  614-2    100*00 

liebig  found  19*81  p.  o.  platinnm  (in  the  Bnbjdvmu  salt  ?)  oak).  ^  19*68  p.  c. 

Protochhride  of  palladium  produces,  with  codeine,  a  yellow  precipi' 
tate,  which  is  decomposed  on  boiling,  with  separation  of  palladium 
(Anderson).  —  Hydrochlorate  of  codeine  is  not  precipitated  by  chloridt 
of  iridium  andsocUum  (v.  Planta). 

Hydrocyanate  of  Codeine  is  non-crystalline  (Anderson), 

Bydroferrocyanate  of  Codeine,  Alcoholic  codeine  forms,  with  alcoholic 
hydroferrocyanic  acid,  a  white  precipitate  which  dissolves  in  excess  of 
the  acid,  and  crystallises  in  white  needles  on  long  standing.  —  Easily 
dccomposible,  and  not  susceptible  of  rc-crystallization.  In  the  dr^- 
state,  or  in  solution,  it  is  decomposed  by  heat,  with  evolution  of  a 
large  quantitv  of  hydrocyanic  acid,  and  separation  of  white  protocyanide 
of  iron,  whicn  immediately  turns  blue  (Dollfus). 

Ferricyanide  of  potassium  throws  down  from  aqueous  salts  of  codeine, 
after  some  time,  a  crystalline  precipitate,  a  solution  of  which  deposits  a 
blue  powder,  even  on  evaporation  in  a  vacuum  (Dollfus). 

Hydrosulphocyanate  of  Codeine.  —  Sulphocyanide  of  potassium  added 
to  acetate  of  codeine,  occasions  no  precipitate  at  first,  but  in  a  quarter 
of  an  hour  pearly  crystals  are  produced.  The  crystals  disappear  quickly 
when  the  liquid  is  heated,  and  are  again  formed  on  cooling  (0.  Henry, 
/.  Fharm,  24,  194).  The  precipitate  contains  hydrosulphocyanatc  of 
codeine,  together  with  sulphocyanide  of  potassium,  which  last  is  not 
completely  removed  even  by  six  or  eight  re-crystallisations  ;  it  is  better, 
therefore,  to  prepare  the  salt  from  hydrosulpnocyanic  acid  and  codeine 
(Dollfus).  —  Stellate  groups  of  fine  transparent  needles,  which  melt  at 
100**  (Dollfus),  and  lose  2*47  p.  c.  =  1  at.  water  (Anderson). 

Do]]fu9.        Anderson. 
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BiniodoC(>deine. 
c^xir^iv  =  i-'NinV'Mi-. 

J.  Bkown.     Tran^.  /.'„,.  .<,.,.  /;,;....  2i.  i.  4:* ;  piiJ.  Mag.  [4]  &  201; 
Aim.  Pharm,  1^2.  ^2:,;  y.  ;,r.  f /.,...  03.  370;  PAomi.  C<ntr.  IdM. 

A^l«f./;iw  crMoridf  of  ii»diije  (ubtaiiii-il  l.y  jiassiiig  cLlorinc  into  water 
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in  which  iodine  is  suspended  till  nearly  the  whole  is  dissolved)  throws 
down  from  concentrated  aqueous  solutions  of  hydrochlorate  of  codeine 
a  yellow  crystalline  precipitate,  which  is  deposited  from  a  hot,  mode- 
rately dilute  alcoholic  solution,  on  cooling,  in  stellate  crystak. 

The  aystals  contain  iodine  (hydriodate  of  biniodocodeine,  or  biniodo- 
codeine  ?  Kr.).  They  lose  a  portion  of  their  iodine  on  re-ciystallisation 
from  alcohol,  and  separate  again  from  a  concentrated  sJcoholic  solution, 
in  an  amoiphous  mass.  They  are  insoluble  in  water,  but  soluble  in  cold 
hydrochloric  acid,  from  which  they  separate  on  heating,  in  the  form  of 
an  oil,  afterwards  solidifying  to  a  flof'culent  mass.  They  are  precipi- 
tated from  the  solution  in  hydrochloric  acid  by  potash  and  ammonia.  — 
Bichloride  of  platinum,  added  to  the  solution  in  hydrochloric  acid,  forms 
a  yellow  precipitate  containing  12*20  p.  c.  platinum,  and  corresponding 
to  the  formula  C«^NH»I«OS  HCl,PtCl»  +  2H0  (calc.  11-95  p.  c.  Pt). 


Oxf/'bromo-azo-nucleus  C^NH^'BrO*. 

Bromocodeine. 

C«NH«BrO*  =  C^NH^BrO-jH*. 

Ain>£BS0N.    Ann.  Pharm.  77,  862.  ^ 

Preparation.  Bromine-water  is  added  by  small  portions  to  finely 
powdered  codeine  till  the  whole  is  dissolved  (small  crystals  of  hydro- 
bromate  of  bromocodeine  being  deposited  when  saturated  bromine- 
water  is  used).  The  bromocodeine  thereby  formed  is  at  once  precipi- 
tated by  ammonia  as  a  silver-white  powder,  and  freed  from  codein-) 
thrown  down  at  the  same  time  by  solution  in  hydrochloric  acid,  precipi- 
tation by  ammonia,  and  re-ciystallisation  from  sJcohol.  It  is  apt  to  retain 
•mall  quantities  of  codeine. 

Properties.  The  hydrated  crystals  lose  their  water  at  100®.  Melts 
to  a  colourless  liquid  when  heated. 
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Decomposes  a  little  above  its  melting  point.  — A  solution  in  oil  of 
vitriol  assumes  a  dark  colour  on  heating.  —  Less  easily  decomposed  than 
codeine  by  nitric  acid.  —  An  excess  of  bromine  grsdaMj  converts  it  into 
hydrobromate  of  tribromocodeine,  which  is  precipitated. 

Crystallised  bromocodeine  forms  prisms  with  dihedral  summits,  or 
small  shining  needles  containing  sometimes  2*82  p.  c.  (=  1  at.),  some 
times  6'66  p.  c.  (=  3  at.)  of  water. 

Hydrobromate  of  Bromocodeine.  —  Small  prisms,  slightly  soluWo  in 
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n^firochfomte  of  Bromncodfme  forms  Btar^liaped  im>uiw  of  nemilniL 
r^nMu^,  th;>8o  of  hydnvhfcM^te  erf  codeiJ^tlffi'.^alSr^ 
Ih^mocodrinf  IS  a  pale-yellow  jx>wder,  iiuioluble  in  water  uid  aloohl 
ivntHiiunir  16-98  p.o,  j^latiiium  (calc.  16-89  p.c,  Pt).  ^ 

BnmuKXHJoino  dis8i>lves  easily  in  alcohoi,  ewpeciaUy  when  hot    It  is 
ncany  in8i>hibio  in  cthfr. 


Tarbnunocodeme. 

Akpsbsok.    ^iim«  i^arm.  77.  365. 

CiHli»iiK^  is  auiwrttnl  by  lw\miue-water  into  hydrobromate  of  bromo- 
(>iH)t'iiH\  Hiiil  iik>n^  bnviuiiH^water  is  then  added  till  a  fresh  additim 
no  K^ig^T  jmnhux^s  a  bright -yolli>w  nnvipitate  on  standing  for  a 
d«iy,  Tlu»  |>a\-tpiuttHl  hydn^tn^iiaio  km  torbiunH)CO(feine  is  coOected, 
whaIuhI  with  ^-^tor,  dit^^vod  in  hydixichkvic  add,  and  precipitated  hy 
tuunionia.  To  purify  iho  tkvxniKMit  ^^vipitate  of  terbromooodeiDe  thus 
obUiintxi,  it  is  wa^htni  with  ^>'^tor.  diss«4ved  in  aleohol,  and  precipitated 
by  waton  tliou  a^in  dissi^vtsl  in  akvhi^  and  thrown  down  by  ether. 

Whito,  heavy,  anioq^h^His  )>rei^|^tate,  grey  after  drying. 


ct  IW. 

AndertOQ. 

36  r 

.. 216    ... 

_. 

40-27    

39^ 

N  « _ 

.,«....       14    ... 

.-.. 

2^1 

3  l^ 

240    _ 

..M 

4477    

41-88 

18  H  

18    _ 

_■      - 

•••6    

3« 

6  O    

48     .- 

.... 

MO 

l^Minir^>*    ... 

•VW    ... 

10i>t)0 

*run»M  bi>\\vn  ^mi  IrMTtn^.  Juui  under^x^  deannixiMtitw  when  meUcd, 
I  hn^^tublo  in  i.VjV-  .  —  lV^hA^t>J»  ms  a  fet^*  bswe,  and  forms  amoiphoas 

l#Mi|i»^t^\«*sttiv  ♦•r*  rr'^rwittVHdtnW. — Hrvrhl  yvllow«  amocplKMH  pofwder, 
lib  m^wUU^  Oi\xJ\l  •»!  nuih^MT  nnw  whible  in  koi  ««tcr. 
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'  tJierwfurts  with  the  foimda  G**NBr'iI^H01,PtUl^  m*^.  13-29  p,<^  Ft.). 


litfdrockhrate  of  Terhramocadcine. — Deposited  hxnn  it  sol  ut ion  uf 
lerbn*fri<je<>dt»iue  in  hot  dilute  liydnx-hli  Jiic  acid,  **ii  c*.K>lin^,  as  an  aiiitir- 
l>bous  pciwdcr. 

^m         Chloro'piutinftte  of  Trihromocodcine.  —  BmwD-yeUow  [xjwder,  Hfilnblu 
B  in  water  and  aIwhi»L     Uont4iins*  at  100"*,  KVU7  p.^:  platinuu?,  tigrt^iii^, 
V  tJierafurti, 
^^Tflrbft 

I 


Chlorocodaine. 
DEHSOR.    Ann.  Fkamu  77»  368* 


Finely  powdered  chlorate  of  potaeli  is  added  by  degrees  to  a  solution 
of  OjdbiJM^  in  exc^ese  of  dilute  hyiiftx'hlr*ric  atid,  at  60°  or  70"",  »o  long  as 
'""'*^"'^^  'pitate  produced  by  aiuinonia  iJi  a  test- jwirt  ion  of  the  liquid  con- 
f  increaBep  '  The  bquid  is  then  precipitated  with  a  flight  excess 
of  ftOUQOf  ua^  and  the  silvery,  crystalline  precipitate  iB  d  in  solved  in  hydro- 
dlloric  actd,  treated  with  animal  chaitxtal,  ajtcain  precipitated  by  am- 
moolat  and  allowed  to  crystallise  froro  hot  alci^hol,  if  the  ac-tbn  of  ckloratA 
of  potaiii  were  c^nttaued  too  lotig,  deoomp<>iitioa-|injdi*d«  iwould  bo  fomied.  Some 
devofnpo«ttiuii  iJw^aja  tales  ploce^  and  henc«  the  iJltrate  frotn  the  chlorocodeine  u 
cbkmred  dark -red. 

The  crystak  obtained  from  water  are  hydrated  chlorocodeine, 
They  are  rendered  anl^drous  by  drying  at  100'', 
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Chlorocodeine  treated  with  boiling  niinc  ncld^  m  \^m  easily  decom- 
posed than  cxtdeinoj  evohTiig  red  vapom  s  and  a  peculiar  gas  having 
a  rery  penetrating  odour,  —  Dibsolvcs  in  cold,  and  blackens  in  hot  ml 
cfntrioL 

ll^dfutid  CMonKod€tne, — Obtained  from  liot  aqueous  eoMvoviS  ul 


srnmT   yORiiA.  •:tt!wt7  ??:!iHiiiiiIzi:r.    iu«i   ^vnbmDij  Jiii^L't|!iiu—   with 
fii.-*;   :r   rrrnn^r-trHuui.  —  1- -hv*  7  :*!  ^..L."   =3  Ici  of  water  at  100* 

E'T.^  i7»»*  T«y  *ii:r^7  Ji  -^f  inoffic.  — The  al:&  of  dUoiocodciiie 
Si'p^iT'i  tf  *7huirn0:u*uaus^  —  Tivfliin-f  jcy^ms^  -if  s&cct  crisms*  ewly 


f<xm&.   with  bieh&^rjA?    :c  pfctrinanu  a  p«fe-j«ft)v  precipitate  bat 


hot-    It  is  only  slightly  solnlle  in  ether. 


Witarocodehie. 

Asn>EBS05.    Ann,  Pharm.  77,  ^d;  Ptellin.  Notice  ^lui,  Pkarm.  75,8(K 

Pr^irtition.  (See  p.  3<X)  Fiuely  powdered  codeine  is  added  to 
in'jdf,*rutdy  hot  (not  bi^iliiig)  nitric  acid  of  sp.  gr.  1*0^  and  the  liquid 
iH  hoiitcd  for  a  few  minutes,  or  until  a  email  portion  gives  an  abundant 
prc*«n|)ltate,  on  addition  of  ammonia.  The  whole  is  then  neutralized 
with  ammonia,  which  throws  down  nitn.HX)dcine  in  silveiy  bminte. 
Tlie  precipitate  is  dissolved  in  hydrochk>ric  add»  b«>iled  with  animal 
charcr>al,  precipitated  several  times  bv  ammonia  to  remove  resin  and 
iiiKrhan^jed  ajdeine,  and  crystallised  from  dilute  alcohol  or  ether- 
t^vAioL  —  Careful  treatment  is  necessary  to  prevent  the  deoomp^isitioQ 
of  tho  nitrrx:iideine  by  nitric  acid.  The  decomposition  is  manifested 
by  till'  cvoliiti^m  of  red  vapours,  and  by  the  red  colour  of  the  liquid 
Mfh'mAi  has  Uien  precipitated  by  ammonia. 

I'rnptrtirji,  Yi'llow  or  fawii-coloured  silky,  delicate  needKs  ap- 
(K-ariiig    under  the  microsope  as  four-sided  prisms  with  diliednl 
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BummitB.  —  Melts,  when  cautiously  heated,  to  a  yellow  ol,  which 
solidifies  in  the  crystalline  state. 

Anderson, 
CryttdU,  inean, 
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Decompositions.  Nitrocodeine,  when  strongly  heated^  explodes  with- 
out flame,  leaving  a  heavy  charcoal.  —  On  warming  it  with  hf/drosul' 
phate  of  ammonia,  sulphur  is  precipitated,  and  a  brown  filtrate  is  ob- 
tained, from  which  anunonia  throws  down  a  brown,  amorphous  pre- 
cipitate. This  precipitate,  when  dissolyed  in  hydrochloric  acid,  boiled  with  animal 
charcoal,  and  precipitated  by  ammonia,  yields  a  pale-yellow  base,  easily  soluble  in 
alcohol,  from  which  it  is  usually  deposited  in  the  form  of  an  amorphous  powder,  but 
was  obtained  on  one  occasion  in  brown  crystals  :  probably  Azocodeine  C"N'H*0*. 


Combinations,  Nitrocodeine  dissolves  slightly  in  hot  water,  crystal- 
lising on  cooling.  —  It  forms,  with  acids,  neutral  soluble  salts,  from 
which  ammonia  and  potash  precipitate  the  nitrocodeine  as  a  crystalline 
powder. 

Sulphate  of  Nitrocodeine  forms  tnfts  of  neutral  needles,  very  soluble 
in  hot  water.  The  salt,  dried  at  100^,  contains  10*13  p.  c.  sulphuric 
acid,  corresponding  to  the  formula  C»*NH»XO*,SO»,HO  (calc.  1017 
p.c.SO»). 

Hydrochlorate  of  Nitrocodeine.  —  Nitrocodeine  dissolves  readily  in 
hy4r«>^oric  acid,  and  yields  this  salt  in  the  form  of  a  resinous  mass 
oa  evaporation. 

Chloroplatinate  of  MirocodeeW.  —  Hydrochlorate  of  nitrocodeine 
throws  down  from  bichloride  of  platinum  a  yellow  powder  insoluble  in 
water  and  in  alcohol.  The  air-dried  powder  loses  6  56  p.  c.  of  water  = 
4  at.,  at  100^  (calc  =  614  p.  c.  HO). 
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The    oxalate  forms  fine  yellow  short  prisms,  easily  soluble  in 
water. 

Nitrocodeine  dissolves  freely  in  hot  alcohol,  slightly  in  etlier. 
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kV:-  :-i-.-  •:•  .'.  :  .-  -^  Vu  -i  rrk-j  ^cn.  if  pKi!i?d  10  oniiieTt  any  nn- 
i"4:a:.jr-*i  r  o-.  •!:••.  i^i  lii  c?  i  n:rie?»*  :«r  veS-'wisfc  OTTStafe  whidi  fonn 
or*  i^.».  y.:.c  kr-.  -.■::rj5:-i  :  j  rr-crr«AlasfcLi:o  fiv«n  bc4  alcohol  or  etber- 

ll:rL:v-:as:r:r:sw  iih-  ?Ji-555ei  la^iut.    Cobtams  no  water  of 
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BioYaiuwxioino  diss^ -Ivt-?  wzih  diScalrr  in  ira/Ar.  more  caidly  on 
:iiKliium  of  .:.>.  •.  -  Tht^  a  :-•;•.  us  >:'Iuik'n  depL«it«  CTTStakof  codeine 
on  ova|>^nitiv^n.  >V::h  Ij^i "•.'.'  -jV,  f*.'^lvn\\  and  oni/tc  oridjet  h  fonun 
(liffiouItlY  solullo  or^-stdlliiio  or^.p-  u:..is.  whicb,  when  kept  for  ii 
hourt^  oVolvo  an  .nii'ur  of  hyiirx^a!:-.!'  and.  and.  even  before  that, 
yield  iinuuonia  on  addition  i»f  [vtdisb.  Bk^hride  ofphimum  added  to 
tho  •«»Iiition  ill  hydrvvhiorio  acid  piv>iuces  an  imaiediate  eTolutioaof 
liydnniyanic  acid. 


Ethyl-codeine. 

II.  Il«iw.     Chmu  SiH\  Qu.  J.  fs  125;  Ann.  Pharm,  88,  389. 

/  iMf^'iH/rkM. 

A  niixliiiv  (if  iinoly-powdered  codeine  with  iodide  of  othyl  and  a 

ijiiiiniit)^  iif  iilmnliitif  uU»hol  sufficiont  to  di^olvc  the  codeine,  heated 
III  il  u'iihT  Imtli  for  two  liount  in  a  HeaiiHl  tube«  solidifies,  from  forma- 
li'/n  "f  rivHiiilH  of  hydriodatr  of  cthylctHleino.  The  crystals  are 
"lilt  I  fi<l,  wiinlit'd  with  uIcolii>l,  and  re-on'stallised  from  water. 

All  ii'jiii'fiiiH  Holntion  of  thosi^  cryHtals  decompoRcd  by  oxide  of 
i-iKi  I  >ifMH  hifttnitrti  fthiflcodfine  \my\u^  a  strong  alkaline  reaction ; 
ji  ttlftioiJiH  niilionit^  arid  on  eva(K>nition,  and  leaves  a  ooloarcd 
ifMiiisluffii  rt'HuUw,     Thin  rcHidue  is  dcconi|>08ed  by  heatin'g  with 


STOOCBRTLIC  ALCOHOL.  43 

iodide  of  ethyl,  in  the  same  mannor  as  methyl-morphine  (xvi.,  439)  is 
decomposed  when  heated  with  iodide  of  methyl,  without  lormation  of 
biethylcodeine. 

Hydriodate  of  Ethykoddne  forms  tufts  of  white  needles.  Its  aqueous 
solution  is  not  precipitated  by  ammonia  or  potash,  but  becomes  turbid 
on  boiling  with  solution  of  caustic  potash,  apparently  from  decompo- 
sition of  the  ethylcodeine. — Dissolves  easily  in  cold  water. 

at  100*  How. 


40  0 

N 

.    240    

14    .... 

.      26    

..      48    ...., 
..     127    

....      62-73    .... 

807 
...        6-71    .... 
....      10-67 
....      27-92    .... 

...     52-69 

26  H..».. ..M.... ... .. 

6  O  ......M •*........, 

I  

....      5-87 
....    27-91 

(FN(0<H»)H*0«,HI  ... 

.    465    

...     10000 

Primary  Nucleus  O'^H*. 

Sycocerylic  Alcohol, 

W.  De  la  Rub  and  H.  Mulleb.  Lond.  Roy.  Soc.  Proc.  10,  298 ; 
Phil.  Mag.  [4]  20,  225 ;  Ann.  Pharm.  116, 255  ;  Zeitschr.  Ch.  Pharm. 
3,  743 ;  R^.  Chim.pure,  2,  410 ;— PAi7.  Trans.  1860, 43 ;  Chem,  Soc. 
Qu.  J.  15,  62  ;  J.  pr.  Chem.  89, 221  ;  Ohm.  Centr.  1862,  705 ;  Kopp*8 
Jahresb.  1861,  637. 

Source.  Occurs  as  acetate  of  sycoceryl,  in  the  resin  of  Ficus 
ruhiginoaa^  from  New  South  Wales. 

Preparation,  The  resin  is  first  treated  with  cold  alcohol  to  remove 
sycoretin,  and  the  residue  is  exhausted  with  boiling  alcohol ;  the 
solution,  on  cooling,  yields  crystals  of  acetate  of  sycoceryl,  a  small 
Quantity  of  another  flocculent  substance  being  also  deposited  towards 
the  end  of  the  crystallisation.  When  the  solution  is  allowed  to  cool 
only  to  about  40  ,  and  the  crystals  then  formed  are  separated,  re- 
crystallised  from  alcohol,  ana  afterwards  treated,  at  30"*,  with  a 
quantity  of  ether  insufficient  for  complete  solution,  the  acetate  is 
obtained,  whilst  a  neutral  crystallioe  body  (containing  76-56  p.  c.  C,  and 
12-3  H),  insoluble  in  ether,  is  left  behind.  The  acetate  is  decomposed 
by  boiling  with  sodium-alcohol,  and  the  sycocerylic  alcohol  thereby 
formed  is  thrown  down  by  addition  of  water,  and  crystallised  from 
alcohol. 

Properties.  Very  thin  crystals,  resembling  caffeine,  usually  aggre- 
gated in  masses  like  WavelUte.  Melts  at  90  to  a  liquid  heavier  than 
water,  and  solidifies  in  the  crystalline  state  on  cooling ;  after  being 
strong  heated  it  sdidifies  to  a  transparent  glass,  which  becomes 
crystadme  in  contact  with  alcohol.    Distils  partly  undecomposed. 


4i  PRIMARY  NUCLEUS  CP»H». 

De  la  Bue  mad  Mttller. 
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lloiiuilit|^vuN  y^'\l^\  iMMixvlio  alcohol  (xii,  18)  and  cuminio  alcohol  {sir,  14), 

lhi'onifh\sitioti.<,  1.  Synxvrylic  alcohol  is  only  slowly  attacked  ou 
liiiilih^'  with  ililutr  nitric  nor/:  tlio  dark -yellow  resin  formed  after  six 
liiitnn,  whtMi  wDsliod  and  liru'd  and  afterwards  dissolved  iii  warm 
tiltnhiil,  NirhlN  ^lutoaud  vollow  iTvstals,  easily  soluble  in  aqueous 
itiiiiiiHhitt  mid  |Hvt;)>1i,  mid  pixvipi table  by  alcoholic  neutral  acetate  of 
liiid,  |>iol»u\»ly  i\  mi\tuix»  of  sifciKrrifh'c  acirf,  C*H*V*,  and  nitrosyco- 
i«  i.\  III'  (ind.  iV  Mthlonitrly  diluto  aqueous  chromic  acidy  boiled  with 
h\ii»iMi\h»'  nKohol  tor  oi.;;hi' houi-s,  pnxiuces  no  sycooerylic  acid :  on 
iini«  oot  «(^h>n,  iiouinil  iliin  pvisiut^  itix>bably  of  sycoceryuc  aldehyde, 
t'**ll*H>*.  wrio  ^•l^^llu^s^, —  :^.  Tho  alcx>hol  dissolves  easily  \xi  oUof 
i*i'u'»\  lotihtni*  i\  l«)\'\\n  solmiou  fn^ui  which  water  throws  down  a 
Um'id  ti':iti\  I  no  \oiiiu^^:Uod  ivn){xnmd  of  sulphuric  add  remains  in 
iMilutiou  I  SM^s'xniio  rtloohol  is  n^adily  attacked  by  chiorine  and 
^ll•'  *.,  and  lonnw  yoUow  ory?iials  with  wtliMe,  —  5.  A  solution  of 
ii\»oii  i\)ii'  idiolud  in  lvn:ouo  ovolvos  hydrochloric  acid  gas  when 
1 1 1 '  a  I «  d  » >  t  h  ; '.  .;.).:.;'.  .;  ■  ■  I .  <*  ■  •  %  i'r!K<  at  CO*.  I  f ,  after  the  evolution 
III  |i«i.«  )i.tr«  It  .i^d,  iho  ixMn;r.niujr  ohlorido  of  phivsphoms  is  removi^d, 
«iiiii  iho  Ion  1  no  >vduMon  is  \\..sl.(\i  with  water  and  aqueous  alkali  and 
(>\.(i>ci.ttid,  tin  IV  un^un.s  ^lu  iiuvrphous.  pwnish,  viscid  residue, 
I  x\'M\  i.oluMo  \\\  oil:o\  ikud  o^*v*;v:'oniu  but  difficultly  soluble  in  alcohol. 
On  ono  »M,\Nun  \  \\  n!.\*s  woiv  aIj^^  obtaiutxl.  —  G.  i^o/oMtum  evolves 
li\di«n',»  n  Uoiu  nu'hoNi  mv\\\  :\/.o  rtlvvhoU  and  becomes  covered  with 
k\  w  Inti*  I  HI  .t,  \\  lux  h,  w  I'ov.  V.oa:Ai  t.*I  it  molts«  blackens  and  takes  fire. 

i  S  \  X  oi  o » \  I u  .*\i 'oV. ^  • ! ,  t  iwr,  v\l  w  •; :  h  f useii  cauftic  potash^  evolves 
li\di»»»,in  \\ni»x'ui  loi'.;- :--;  >\v\\vr>iv  aouL — 8.  AVith  chloride  of 
.  4. . . .    1 1  I X  >n  1 1  •    I .  o  i  .u  o  V*  I  > >  X  \\v.  \ : ,  .*  i.vl  w ::  h  ch  !kride  of  benzoyl,  ben- 


••oiMf 


ol    ;.\%»«\Al\l 


\  *.  .  .  .  ?t\v>vxv\iv  .*\vhoI  '*  •  -A^'Iublo  in  K\tter^  aqueous 
.,  .  .  ,^tul  .  I.  '  l^  x^  xNoNox  »vAvl*v  ill  .lAxhKii:  a  hot  saturated 
.  KlnlifM  \\^\\\\'  s  \ «»»»  "-'^  '  "'*^>  •  Ki^>'-ii^*  <.*ti  oivUn^;  a  solution  in 
xM\  ihUiii  .iKv'lwd  dxiNv, '.v  o".  v\\^v^\  a  WN\  which  afterwardi* 
|i  >  >iM«  .  ii\..l.*Uiuo        r-  ^'Nv.>i  vi  .  >.».  S.*urmrr.  chlcnirhrmy  juid  iight 

AcxMto  ot  Sycvvifryl. 

W  \ui,i  »   \'\    \\    Vsx  I    A    M  "^  i*^**- 

..i,u."'.i    iiiu  I I    "• \.....v  ,   \vi»  H^ix-ii  iti  itf  obtained  by 

^^\^'^  I  du    \^\    iK    •'  '•^•»  ^   \"'     ^  ''• 


BBNZOATE  OP  SYCOCERYU  4& 

On  gently  warming  sycocerylic  alcohol  with  chloride  of  acetyl,  a 
large  quantity  of  hydrochloric  acid  gas  is  evolved,  and  a  solution  is 
obtained  which,  when  boiled  with  water  to  remove  excess  of  the 
diloride,  solidifies  to  crystals  of  acetate  of  sycoceryl.  The  crystals  are 
purified  by  re-crystalUsation  from  alcohol. 

Properties.  Crystallises  from  alcohol,  in  tliin  laminae  resembling 
cholesterin,  and  from  ether  in  flat  six-sided  tables.  Melts  at  118 — 120  , 
and  solidifies  only  below  80^  to  a  mass  which  is  transparent  at  first, 
but  afterwards  becomes  opaque  and  crystalline.  Distils  unchanged ; 
when  it  is  too  strongly  heated  the  distillate  smells  rancid  and  like 
acetic  acid.    Brittle ;  strongly  electric  when  rubbed.    Neutral. 

De  la  Bae  and  MUller. 
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Hot  dilute  nitric  acid  converts  it  into^  a  resin.  The  easily  pre- 
pared solution  in  fuming  nitric  acid  is  precipitated  by  water  in  amor- 
phous yellow  flocks.  —  Dissolves  easily  and  without  coloration  in  oi7 
of  vitriol ;  the  solution  becomes  brown  on  standing,  and  gives  off 
traces  of  sulphurous  and  acetic  acids ;  water  precipitates  from  the 
solution  a  hard  substance,  fusible  below  100  ,  difficultly  soluble  in 
alcohol,  easily  soluble  in  chloroform  and  benzene.  —  Acetate  of 
sycoceryl  forms  resinous  compounds  with  chlorine^  bromine^  and  iodine; 
the  last  two  when  added  gradually  to  a  warm  alcoholic  solution  of  the 
acetate,  form  crystals  of  a  colourless  bromine-  or  iodine-compound, 
which  are  deposited  on  cooling.  —  Acetate  of  sycoceryl  is  not  affected 
by  boiling  solution  of  caustic  potash^  but  is  decomposed  by  the  fused 
hydrate,  with  Uberation  of  hydrogen.  Sodium-alcohol  decomposes  it. 
even  at  80°,  forming  acetic  acid  and  sycocerylic  alcohol. 

Acetate  of  sycoceryl  dissolves  very  easily  in  hot  alcohol^  and  in 
acetic  acid,  acetone,  chloroform,  ether,  benzene,  and  oil  of  turpentine.  It 
is  not  precipitated  by  alcoholic  neutral  acetate  of  lead,  or  by  alcoholic 
acetaU  of  copper. 


Benzoate  of  Sycoceryl. 

C»H**0*  =  C»BTO,C"HK)». 

Wabben  db  la  Rue  &  MIjlleb.    Loc.  cit. 

Sycocerylic  alcohol  is  dissolved  in  chloride  of  benzoyl  (no  gas  being 
evolved  in  the  cold),  and  the  solution  is  heated  as  long  as  hydrochloric 
acid  gas  is  given  off.  The  crystalline  mass  foi-med  on  cooling  is 
thrown  into  a  warm  aqueous  solution  of  bicarbonate  of  potash,  with 
which  it  is  wanned  for  several  hours.  The  resin  thereby  separated, 
after  washing  with  warm  water  and  boiling  alcohol,  is  dissolved  in 
boiling  ether,  from  which  it  is  obtained  in  crystals.  Boiling  absolute 
alcohol  dissolves  only  a  trace  of  the  crystalUne  substance  and  deposits 


;:  k£-fc^.     1  :-  ••Lix-  ^  "^luJ   "ryr-i^  r^?>^'-iibfe  vaJiH'  the  mlcnv 
s:-.-;»f-     I:   i^si^^fs -v-A  ^finLTv  ir  fiiii  «^^er.  aad  ia  all  propor- 

S:»i."i:^-L-':'  i'  •  J-;:. ■!:-:•  •*--;•*  s   •'_>  -r  irc;^  l»:^Ia^.  wiih  f<>nunon  c»f 


Stoorixil 

Tr>-:  r:-«i::  :•:  J".'i.f  -t ""  ; . t!i:i^-  2*  ras-rcred  Yv  n«itment  vith  alcohol 
ir,:.^  »S:-:i:  75  Te-  r^i:.  :•:  «y-:?*Ti—  sr-h:!*?  is  the  ooU,  14  p.  c  of 
a*>::a:'*     c  fy-v^:^-:  *  *.- r.jr  ii  h'z  ^Z'lh'L  arid  IS  p.  c.  of  residne, 

vV.  r.-..x^.-j:  ::-c  i-t-::^  :iil->":r  -stl  siX-iion  ia  c»:4d  alcohol  with 
wa:;?.  '':.-.  >v.rr-.:L..  >  zc^iziiz^zi-L  ^z.-!  z:^j  be  zteadered  cdourloss 
bv  r:;.vA:i-:  >. !i:..- iz^^i  ii:>E*:.3i;"«i:i  l.  A  sfttarased  akohulic  s«ilu- 
r..  V.  .1; ;.  s.  :s^  "r.  :>  .-^  '.i.  k  *c-*l.  :-.iir.iin*  c:  a  ciystalliiie  sahstaDco, 
s\\vr^^::v.  .:.  a  ;  -r-,:  >:i-.t  rt-*^:  .:1-  ii.  s.>'u:i.>n.  The  latter  may  bo 
sit*'j«r,i:^\:.  .\  :ris::..:-i'  :  r.*,:. .:-:  :.  ■^::1  water,  into  two  ]¥>rtk>n£s 
x\w  r.r*;  ^ :  vrr...:.  o  --ti.-?  ritJ-  ;,  c-  C-  azkd  lirll  R,  the  aeo^iid 

S\xv:v:.:.  ;>  .v.  r:>  -Sw  -sr '_:<:-  :.v;::r»L  Tcry  i^rittie  and  extremely 
rUvr.v.  1;  '....'.'.v'-  .:.  ,.  :..:..- vi>.r  ;o  a  thick  liquid  which  floats  011 
I  ho  >;;i:*;ivV.     M,  .;>  *1  :.,  *:  1  ••". 

S\A;v:.n  v.:',.:.T*>5  :^o  :.,;••>::>: 2  a  iVw  degrees  above  lis 
\\\\Au\\i:'i\.:,u  :r.  :..:.^  u;  ,v.\  r-^---*r  -sf  water  with  a  wax-like 
«hIiuu.  \V!'.o'.;  :V.7:1.-.  r  ho^kio.: ::  i:.t'.:»  ::rJe:Iy.  and  yields  a  distillate 
1^  Ma  a:  n  in  c  c*  00 : :  0  a  .  ,.i  .%: .  i  :  :xz.  ^  1:  atc^  til  Uiufr  left  behind.  —  1 1  i8 
uilaok<%i  l'\       '  .-. .'  A:.i   .::><>  '.vi-i  .  :i  IviUn^  therewith;  water 

|>it*ripi(ai«s  i":.^v.;  i":.:^  \i  V..  w  s. .:.;:  7.  ;i  sll^tly  acid  nitro-compounJ 
wlih'ii  IS  s^sul  U  \x .:':.  xijirk  o  ;  ;.7  :::  a  q;ux*c>  alkalis,  and  forms  an 
r\|»li»M\o  AMr.i\*u:v<:  \*::i.  ;•  :as:..  I14  ihis  rtactitMi  a  little  oxalic  a*'M 
JM  h»in\oil,  I'lis  v.v  jivi.o  *v^^:.  —  >\\v:\iiu  dis^'Ives  in  oil  0/ riin'ol 
with  liiu-  j;i\'*'M  v\  ;  '.-.r,  w.;:.  out  :.nv:iiir  su^rar:  water  tliixjws  down 
limit  \\\r  M»l\it:,^".  a  i^^  \v;  i rxvi: ■::.i;f  U-#6  >'li;bU»  than  sycorctin. ~* 
liiu-ttt  /-.  .'.1*    ;u'[s  .»n  M,^  :\::ii  ::i  xIk-  sair.o  way  as  oil  of  vitriol. 

:  xi.'iriiii  J"*  1..S.  '.i:'.  .  .  -.:•'■,  •:/.-.:•  :■"■>■>,  ''■.■:.«  ■«•«,  and  a.incoufl 
„;Ln'i  \\  js  si.»i  |i\v:i  :.*.i  i  :":  ...  i:>  .1  1.  »:•'  s-hilion  by  Mt^Ntml 
ti, ,  i,,i,  ■•;  ;.  ,r  1'  \*v  ;.  .':'.'  ■  ■ .  -  •  —  l^^^  •'•'^  -*  --.isily  in  »l/cohitL  rthei\ 
,/,/..n./.i/-..  ami  .  i.  «      ."i-.i.-.;.  ,*\^^"i^^^''»  ■•**■  '*•*  *^'*^*  •^^"  Miillor). 
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I     Mill  1 1      ./.  /•'.  e'Ar/i..  vS*>,  );U>. 

,-..H,..      liiriiM  UH  ^U»Nriilo  (^tna\iii>  iii  the  Agf  or  Arin  of  tlif 

Ml   ..Ji.lIlM   l|l      If).  .  .   ,  ,  ,  .  .11 

Will  II    n  III    irt   rvliuu-itiHl  witli   rllur.  ili«»  i-tlirr  oviijmniti*!!,  aiwl 

ilur  iipi.jiii    ...ijHiiiilli'il  with  alroli.ilir  i-.tasli,  tlir  alkaliiir  solution,  on 

i|r|H»illi«  Ml   liiiiiiiti*  jNita'tli,  wtiich  imwi   Iv  niiiiiViM  by  tiltra- 
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tion.  The  filtrate  mixed  with  hydrocliloric  acid  and  water,  deposits 
a  thick  brown  oU,  which  is  to  be  washed  with  dilute  alcohol  by  decanta- 
tion,  dissolved  in  ether,  recovered  from  the  solution  by  distillation, 
and  dried  over  a  water-bath.  It  does  not  solidify  at  0®,  and  is  in- 
soluble in  water  but  soluble  in  cold,  and  more  easily  in  hot,  alcohol 
and  ether.  It  possesses  these  properties  and  the  following  composition, 
however,  only  when  exposure  to  air  has  been  avoided  throughout  the 
process  of  preparation. 

F.  Hoppe. 
a,  b,  €. 

86  0  216    ...      78-26    ....      7778    ....      7748    ....      W-86 

28  H 28    ....      1014    .^.      10-44    ....      1081    ....      10-26 

4  0 82    ....      11-61    ....      11-78    ....      12 21    ....      1289 

C»B?W    ....    276    ....    lOOW    ....    100-00    ....    10000    ....    100-00 

h  and  e  haA  probably  taken  up  a  little  oxygen  on  opening  the  tabe  (Hoppe). 

Decompositions.  A  drop  of  axinic  acid  exposed  to  the  ah:  takes  up 
oxygen,  and  becomes  covered  with  a  pellicle  in  one  or  two  minutQs, 
The  add  prepared  with  partial  access  of  air  solidifies  above  C,  smells 
like  linseed-oil  varnish,  and  has  the  composition  of  linoleic  acid  (xvi, 
305).  Left  in  contact  with  oxygen  for  twelve  hours,  the  acid  solidifies 
completely ;  exposed  to  the  air  for  some  days,  and  frequenti  v  moistened 
with  ether  to  ensure  the  contact  of  air,  notwithstanamg  tne  crust,  it 
increases  about  18'7  p.  c.  in  weight.  By  this  oxidation,  there  are 
formed  58-8  p.  c.  of  aginin,  insoluble  in  ether,  and  54-9  p.  c.  physetoleic 
add  (xvi,  817). 

Aginin,  purified  as  far  as  possible  by  ether,  is  a  bright-yellow, 
amorphous,  friable  substance,  not  fusible  without  decomposition,  and  very 
hygroscopic.  It  contains,  after  drying  in  a  vacuum,  58*35  to  60*81  p.  c. 
C,  and  6*70  to  7*51  H. :  aginin  formed  by  the  action  of  the  aur  on  axin^ 
exhibits  the  same  dbmposition.-— When  heated  to  80"",  it  is  decomposed, 
with  evolution  of  water- vapour  and  colourless  gases,  which  are  absorbed 
by  caustic  potash.  Heated  to  llO""  with  water  in  a  sealed  tube,  it 
forms  a  dark-brown  solution,  with  dark  fiocks.  It  dissolves  in  nitric 
add,  with  evolution  of  nitric  oxide,  and  water  throws  down  colouriess 
needles  from  the  solution.  Aginin  dissolves  in  caustic  alkalis,  forming 
brown  sdutions,  which  are  precipitated  by  adds  in  flocks. 

Age  or  Axin.  Obtained  in  Mexico  by  boiling  a  species  of  coccus 
{Coccus  Axin)  with  water.  —  Dark-yellow,  buttery ;  hardens  on  exposure 
to  the  au:.  Euas  an  agreeable  odour,  like  that  of  arnica  flowers.  Dissolves, 
with  difficulty  in  cold,  more  easily  in  hot  alcohol,  and  very  easily  in 
ether,  leaving  a  hard^ied  crust  of  aginin.  The  ethereal  solution  leaves, 
when  evaporated,  a  brown  fat,  which  melts  at  31**,  and  contdiis,  on 
•the  avera^  78*03  p.  c.  C,  10*34  H.,  and  11*63  0.  It  is  composed  of 
laurosteann  (with  a  little  palmitin)  and  triaxin,  and  on  account  of  this 
latter  constituent,  rapidly  absorbs  oxygen  from  the  air,  forming  thereby 
aginin,  and  a  glyceride  of  physetoleic  acid  (xvi,  317)  (Hoppe,  /.  pr, 
Chem.  80,  102). 
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y  C*R'\v*  =  C*irK)",0*. 

W     K\oiv     A     .  r  •  ■  .,  4:\  10?  :  J, ;.-.  Chan..  31,  190. 

ICvs  ill  V •.*>:»  A  iiv.  i*r.     .4      .  P'. :  ■  ...  4s,  V». 

K\Oi-  \  SvU-\n*>r.v\Ns.     .7.  :-.  r*.:;..  39.  3C3. 

StKNiioisK.     F' ■'.  7-  : .«.,  1?^4S.  SS:  A'i'K  Phunn.,  68,  97,  and  104. 

Ub.>NK.     A'.".,  i*' :•  :..  117.343. 

;  *,^;..  .4';l.:.fcjri:Vr:ir..v  vllt^*«^.  — T^i.^^'sos'*  Pariefim  (sri,  171),  which 
vK'.i. 4vi:  !x*pkrvii\i  &*  u?ric  aoii  ^r-j^.'f'.  3.  Ts?"  .  sppnn  to  be  impure  chiyfo- 

S.  .'v..--.  r>:iio  Acid  .i»vur>  in  iho  f  ":Av::::r  lichens:  Uanea  florida^ 
l\  \    '\  l\i:i::iUi{Yi\i^^Y)i  r>w' I  ^.Trv;-:  ^ K-vhWer  &  Holdt) ;  CVa- 

I  .  ;  ■  .:'...:.;.':,  (V.  htUidiji*»r*u  CL  iTiiJCh^:: :.  C'.  "J'tifi/mna^  CL  uncinata, 
'.    .    :'. .;  „■■.■■:  \::'Ki''in  Bint^ni  bt^'oli,  P'.t  -  ,?,   :    •.  ?■  .iilcmirna,  P.  sanneHtroti 

yK'.u'\»>;  l\  '\^r/'irtireii  (Ki<'hl«'<lrr  «V  Hilvi:  :  /*.  ALr<i/i7iV«  (OveriH?ck, 
\     .'•'  .   -1  k'..  ^'2.  15<';;    L*oitifm  V:  >:  -.:  vK'-.-jM:   Ji'Vualina  calicarii 

yV\  \'\\\k\\k'V  \  lli'Mt).     Earui'i  jtnutii'  :  L'- i.T.i::.*  usiiic  and  also  evi'mic 

/';.>.;•::.'•».  B»-:  {^>^m  C^iiouii  mMffi'mt,.^  cr  IV».-i  ^/fon'rfa  (Stonhouse). 
\.  r.:o\*.''.r.iiiiu"t!-.i  lii-ln'U  is  > -fniioi  \:\  w.iT-.r.  a:. ^  exhausted  with 
I'l.  :  ^'.-.Ik^'fli'.in- :  fr-'iii  tlu-  diirk-Vill. -w  :t.  ];::!  ■:,  ihus  ^btahiod,  the  usnic 
.».-., I  ;<  rnvi;-iMt.l  l-y  liy.lr-ilili.rio  .-r  aortio  ctc'A,  ai.d  the  pivcipitate  is 
*1:.inI  a\u\  ]-urili''i  l-y  iTv^t:illis;iti.'H  fr-M  :iu\«h.'l,  with  aid  of  animal 
*:i.ii\\vil  » Su  :;li'  "i-^r  I.  llr»f  In  .ils  til,,  li  piid ,  ;u^ditiiii  with  hydnK-hlorio 
.».  i,h  f.'v  s ''.11  ■  niii<\  wln-rtl'V  the  usiiic  aiid  is  thn>wn  down  in  the 
»i\nh11j.,'  >t;ii.':  li«'  tilth  wa>hos  thr  iTivi^-itaTo  wiih  water,  Unls  it 
w  \\\\  ,»K-i'li.«l  t'  iriiP'Vr  nsiii.  an-l  rv.riru-s  it  l-y  orystallisation  from  hot 
Ass\u-  :ii.a.  wilh  tlu'  :ii-l  "f  ^harl^•al.  —  i?.  The  ehopjvd  lichen  is 
ilu.i'.t*»l  whVi  itljtT  f«'i  >rvoral  days:  tlie  rthi-r  is  distilled  fnim  the 
i\n.i.  i.au.i  t!i!'  n-^ianf  mixod  w;::i  aU\'li''l :  the  usnic  acid  is  then 
•  .iMi.Ui'.l  in  crN>l;»l>.  which  may  W  pnritiod  by  washing  with  hot 
,ii,  .«l.i»l  ^Kii-^i'V' — :'.  KvhlciiiT  \  lli-lih  exhaust  with  ammoniacal 
!,l,'.I..'l.  jM>\  !|^i:a^'  >v'.th  :uvtic  aciii.  and  purify  by  re-on'stalHsatiou. 

...  .-.'  frt  r.':  C'l.iiiiiii  r.in^iffrim^.  Tho  liohcn  i* 
,  l\V.:l..^^■ki  Wilh  iLiuti'  i\n;i'>T:i'  mxla  ;  the  alkBliiH* 
,'.;.  r..  :>.!.;.  hvil  \W  j«!\'«  ipitato  if  inuihcd.  ilrieJ, 
,..^: •.;;:•'::;  »ff  xhc  ithiT.  tlsp  n»>iiiuc  U  miietl  with 
^y  ,  ,.  ..,.H  :i:  .:  l.-.x,-*  Vt!:*  i>r.ir  n.^ii.  llu' latt«'r  i»  purifi«'il  bv 
:/...'!.,.;.  \« '.I >.  ilu*  ])i*l]wif  Aniinsl  rharroftL  B*M.v 
.;■  ..'.^■.- !i.  :  1.  viih  thi' f\ivv:.  m  of  its  nu'hini;- 
!:,  ■   l..:,!i-.:   n  «.:M.inato  of  wh.to  Uiiiiiiv  aud  &it 
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INun  viihh.n  \.ll.^w.  ir:*nsp:irrnt  jirisms.  trlturaMe  in 
!m  U  ,«!»■.  n«  I"  •^*'^''  ^^^'^■■'  '  J*«-i'"-»t»'-  iMt.'riact'd,  shining', 
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lamin»  (Stenhonse).  Melts  at  203°  (Hesse),  200**  (Knop),  to  a  yellow 
transparent  resin,  which  forms  a  crystalline  solid  on  cooling.  —  Taste  • 
less  (Rochleder  &  Heldt). 


Calculations, 

AooordiDg  to  Hesse. 

According  to  Strcckep. 

According  to  Gerhardt. 

86  C 

62-42 
6-20 

38  C 63-7 

18  H 50 

38  C 6404 

18  H    

16  H 449 

14  0     

32*38 

14  0 31-3 

14  0 31-47 

C»H»K>".... 

10000 

C^WH)^*    ....     100-0 

C»H»0"    ....     10000 

a. 

h. 

Analtfses. 

Bocbkder  and  Heldt. 

Knopp.        Stenhouse. 

Hesse. 

C  ....    63-89 

....      63-49 

....      63-72    ....      63-49 

62.8    ....      62-2 

H  ....      4-99 

4-82 

4-92    ....         6-08 

50    ....        5-3 

O  ....    31  62 

....      31-69 

....       31-36     ....      3143 

32-2     ....       325 

10000 


10000 


10000 


10000 


1000 


1000 


a  was  obtained  from  Cladonia  rangiferina,  h  from  Usneaflorida  (Eochleder  and 
Heldt).  Knop  inyestigated  an  acid  from  U»nea  florida ;  Hesse  an  acid  from 
Manudina  calicari*,  —  According  to  Hesse's  formula,  which,  indeed,  is  rendered 
probable  bj  these  considerations,  usnic  acid  bears  the  same  relation  to  eyeminic 
acid  as  lecanoric  to  orsellinio  acid,  whilst  eyernio  acid  occupies  an  intermediate 
position  between  the  two : — 


0»HW0"  +  2H0 
Usnic  acid. 


Ci8H»oo8  +  C*«H^<0' 
Eveminic  acid. 


C«H»60"     +     2H0     «    Ci8H»0O«     +     Ci«H«OS 
Eyemio  acid.  Eyeminic  acid.  Orsellinic  acid. 


C^m>*0^  +  2H0 
Lecanoric  acid ! 


Ci6H»0«  +  Ci«H«0' 
Orsellinic  acid. 


Decompositions,  1.  Usnic  acid  subjected  to  dri/  distillation  yields 
a  sublimate  of  beta-orcin  (xiii,  150^,  together  with  a  distillate  of 
brown  resinous  liquid,  whilst  a  difficultly  combustible  charcoal  remains 
behind  (Stenhouse).  The  decomposition  is  accompanied  by  the  evolu- 
tion of  an  Inflammable  vapour,  which  has  a  peculiar  odour  and  violently 
attacks  the  respiratory  organs  (Knop).  —  2.  According  to  Knop,  it  is 
but  little  altered  by  chlorine ;  according  to  Stenhouse,  it  is  resinized 
thereby.  Hypochlorite  of  soda  does  not  colour  usnic  acid  (Hesse).  — 
8.  Decomposed  by  heating  with  oil  of  vitriol  (Knop).  See  below.  — 
4.  Dilute  nitric  acid  has  but  httle  action  on  usnic  acid :  the  concen- 
trated acid  dissolves  it  to  a  yellow-brown  syrup,  from  which  the 
usnic  acid  may  be  precipitated  by  water,  unchanged  at  first.  The 
solution  slowly  evolves  red  vapours  in  the  cold,  and  afterwards,  on 
mixing  with  water,  throws  down  a  yellow  resin,  which,  when  washed 
and  dned,  forms  a  red-yellow  friable  mass,  exploding  when  heated, 
dissolving  easily  in  alcohol,  and  thereby  separable  from  unchanged 
usnic  acid.  Its  alcoholic  solution  is  coloured  green  by  agitation  with 
protosulphate  of  iron  (Knop  &  Schnedermann).  —  5.  Usnic  acid,  boiled 
with  an  excess  of  caustic  potash  solution,  or  with  baryta  or  lime-water ^ 
yields  acid  resins  and  beta-orcin;  the  liquid  is  coloured  red  from 
VOL.  xvn.  E 
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excess  of  aqueous  carbouate  of  potash,  this  salt  crystallises  on  cool  • 
ing,  and  may  be  purified  by  re-crystallisation.  —  White  crystalline 
laminaB,  containing  12  30  p.  c.  of  water  (6  at.  =  12-32  p.  c^  (Hesse),  a 
part  of  which  is  given  off  at  ordinary  temperatures  (Knop).  The 
aqueous  solution  froths  like  soap- water,  and  deposits  flocks  of  an  acid 
salt  when  much  diluted  (Knop). 


36  0 

17  H 

at  100*  and  130'. 

216       ....      66-22    ... 

17       ....        4-42     ... 

Hesso. 
.      56-60 
4-50 
.      26-92 

11-98    .. 

Knop. 
..    1104 

StenhouBC. 
fnean. 

13  O 

10*       ....      27-08    ... 

'   KO... 

47-2     ....       12-28     ... 

....     11-67 

0»H>7K0"  ....     3842    ....     10000    ....     10000 

Usnate  of  Soda.  —  Obtained  in  the  same  manner  as  the  potash-salt. 
Silky,  radiated  needles,  more  easily  decomposed  in  the  air  than  the 
potash-salt.  Decomposed  by  boiling  with  water,  with  formation  of  an 
acid  salt  (Knop). 

Usnate  of  Baryla.  —  A  slight  excess  of  chloride  of  barium  is  added 
to  a  hot  aqueous  solution  of  the  potash-salt,  and  the  whole  is  heated 
to  boihng,  when  a  snow-white,  silky  precipitate  of  the  hydrated  salt 
is  produced,  a  small  portion  only  being  dissolved.  The  salt  loses  its 
water  of  crystallisation  at  ordinary  temperatures.  By  dissolving  it  in 
strong  alcohol  and  evaporating  the  solution,  the  anhydrous  salt  is 
pbtained  in  yellowish-wnite,  crystalline  crusts,  which  do  not  again 
dissolve  in  alcohol  (Knop). 

Knop. 
at  100*.  mean, 

C»H»70" 337       81-5 

BaO     76-5     18-5      17*41 

C»H»7BaO"  413  5    1000 

The  lead-salt  is  white  ;  the  silver-salt  white,  and  easily  decomposed 
(Knop).     The  acid  is  not  coloured  hy  ferric  chloride  (Hesse). 

Usnate  of  Copper,  —  The  potash-salt  is  decomposed  by  a  slightly 
insufficient  quantity  of  nitrate  of  copper.  —  Grass-green,  amorj^ous 
precipitate,  which  becomes  electric  wnen  rubbed  (Knop). 

at  100*.  Knop. 


36  C 

17  H 

216       .... 

17       .... 
104       .... 

39-8    .... 

....      67-34    

4-61    

....      27-74    

....      10-41    

....      67-16 
4-38 

13  0 

CuO   

....      28-27 
....      10-20 

0»H»7CuO'*... 

376-8    .... 

....    100-00    

....    100-00 

Usnic  acid  is  scarcely  soluble  in  cold,  and  very  slightly  soluble  in 
boiling  alcohol.  It  dissolves  difficultly  in  cold,  but  more  freely  in 
boiling,  ether^  also  in  boiling  oil  of  turpentine^  and  hot  fatty  oils  (Knop). 
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?v_.rr:r:n   i  C'^vf-ruj;.    ^rw#.  ^Xm.  /V/'y.  ".4.  af»r :.-<;/.  77.  ^.;  i... 

7  •..■■;.!'■//'.  'i'lw  li4rm«fH,  bniis*^  t<>rc-TLt-r  -n-IiL  iL-:-  h-^kf.  are 
^x.ia.:.-rr.i  %mJi  br;iJiiipr  jilcdiol  of  36';  tbo  errrir:  i«  nliered:  the 
^o  ■!•  I  L.-jr.illwJ  I, IT;  fuid  I'i'oiii  the*  reKidueffiist  ire^d  fmrni  (4cn>toxine 
jy  -7'r;*:ai*,-nt  uitli  Ijoiliu^  water),  the  uenisponuii^  aiid  faramenu- 
•^.T'lLir  ^T^:  liiki'W  iiji  \\y  ar.iiliiliitc'*!  water,  and  iLrcwn  down  from  the 
>L>»iir  ..ii  l.v  uiiiriioiiiii.  Tin*  prcHutiitate  is  diss<-i1ved  :n  dilute  acetir 
w:«i.  \n?.:ipitate<l  hy  iiiijitKuim,  aiHl  dried;  it  is  tbon  exhausted  with 
ilo.'iii  I,  nii'i  th*»  Holiititni  in  Irl't  (o  evajx)rate  spontaneoufily,  whereby  a 
vfili'w  alkaliiu'  n'riiii,  rrvNtjilH  <if  inoiiiKpcrinine,  and  a  yellowish  nnicns 
tir  .>b£:iine«I.  Tlii'  tTyHtulM  x\Yi\  picked  out  as  far  as  possible  and 
••iii.'Vi.'..i.  iirnl  thr  y<'lln\v  luuriis  iH  lirHt  fn»ed  from  resin  by  means  of 
>.vi<i  aIo»fi'»I,  and  Ihni  wanhfcl  witli  c<ild  ether,  which  takes  up  the 
fviiicii'iirp^  iiieiiiHiM'rmim*  ami  loaven  it  beliind  on  evaporation.  Thfi 
w  M«'Io  of  the  cryHliilH  are  purified  by  rinsing  with  cold  alcohol.  —  By 
.iis>oIviii>r  tlie  yellow  iiiuimih  in  absolute  alcohol  and  evaporating  the 
^.'iuj:o:i  at  4.'),  paranienis|K'nniiio  is  obtained. 

l>\u)€rtUs.     AVhile,   seini-transp:m*nt,  four-sided  pointed  prisms, 
u-.*i]iibHiig  eyanidc  of  lueroury  aiul  melting  at  120^    Tasteless.    XhI 


|it»J^«>lK>US. 
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more  strongly  heated.  The  salt  has  an  alkaline  reaction.  Contains 
15  p.  c.  of  water,  6*87  of  sulphuric  acid,  and  78*13  of  menispermine,  or, 
according  to  Pelletier  &  Couerbe,  2  atoms  of  menispermine  and  10 
atoms  of  water  to  1  atom  of  sulphuric  acid. 

Menispermine  dissolves  in  cold,  and  more  freely  in  warm  alcohol 
and  ether. 


Faramenispennine. 

Pelletier  &  Couerbe.    Ann  Chun,  Phya,  54,  1J?6 ;  Ann  Pharm,  10, 
200. 

Source.     In  the  husks  of  Cocculus  indicvs. 
Preparation.     See  page  52. 

Properties.  Four-sided  prisms  with  rhombic  base,  or  radiated  star- 
shaped  masses.  Melts  at  250"*  and  sublimes  undecomposed.  Has  the 
same  composition  as  menispennine. 

Paramenispermine  is  insoluble  in  water.  It  dissolves  in  dilute  acidsy 
but  does  not  form  salts,  and  is  decomposed  by  boiling  acids. 

Soluble  in  absolute  alcohol,  nearly  insoluble  in  ether. 


Primary  Nucleus  C^II'*. 

Hydrocarotin. 

Aug.  Husemann.    Liisert,  iiber  Carotin  und  Hydrocarotin.     Gbtt.  1860. 

First  observed  by  Bodeker ;  investigated  by  Husemann.  —  Occurs, 
together  with  carotin,  in  the  roots  of  the  cultivated  Daucus  Carota. 

The  alcohohc  solution  of  hydrocarotin  and  mannite,  obtained  in  the 
preparation  of  carotin  (p.  14),  deposits,  on  coohng,  a  red-brown  slimy 
sediment,  which  being  removed  and  the  liquid  set  aside  for  a  week,  a 
mixture  of  mannite  and  hydrocarotin  crystallises  out.  The  mother- 
liauor,  when  concentrated,  fields  more  hydrocarotin,  but  of  a  darker 
colour,  till  at  last  a  thick  syrup  remains.  The  mannite  is  removed  bv 
Bolution  in  water,  and  thehydrocarotin  is  purified  by  repeated  re-crystal 
ligation  from  the  smallest  possible  quantity  of  boiling  alcohol,  and  at 
last  by  boiling  with  water. 

Properties.  Large,  colourless,  very  thin,  soft,  flexible  laminse,  pos- 
sessing a  strong  silky  lustre.  Crystallises  from  ether  in  flat  rhombic 
tables.  Inodorous,  tasteless.  Floats  on  water  like  a  fatty  body,  with- 
OQt  being  wetted.  —  At  100^  it  is  hard  and  brittle ;  a  little  above  100* 
yellowish  and  soft;  a  few  degrees  below  its  melting-point,  dark- 
jrellow.  Melts  at  126*5^  without  losing  weight,  and  solidiS^e^  ^X\ 
oooliiig,  to  a  brittle  resin,  which  cannot  be  re-crystallised, 


PUIMARY  NUCLEUS  0»H»j  IODINE- NUCLEUS  C^1H*». 
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Drcomposititms.  L  When  htaUd  above  its  nicUing-point,  it  turns 
red,  and  at  f^if  carboiiiNei*^  giviog^  off  wLite  empyreumntic  vapoura 
atid  II  culsmrlcBS  oiL  —  2.  VVilh  kidiuf^  bmmme.  ^i\A  chlorint  \t  mrins 
sub[ititutti>ii- products  ooutaiuiui,^  I  at.  iodine^  3  at.  bromine,  and  4  at. 
chlonne,  —  3.  It  b  not  alti^red  by  couceiitra ted  nitric  acid ;  fuming 
nitric  or  nttro-sttiphuric  ucld  diHBnlvtis  it,  forming  a  colourless  solutioiii 
from  which  water  precipitatea  a  white  amorpLoQti  nitro-comfM»uiid> 
easily  soluble  it)  ether,  alcohol,  and  benzene^  and  difGcultly  soluble  iu 
bisulphide  of  carbon,  —  4,  Oil  of  vitriol  colours  hydrocarotm  ruby -red, 
dissolves  it,  on  warming',  with  bright-red  colour,  and  carboniacs  it  on 
boiling'.  From  the  sfdution  prepared  by  gently  warmiug,  water 
throws  down  the  whole  of  the  hydracarotiii  in  the  amorphous  stata, 
nothing  remaining  in  solution.  ^5.  Hydnjcarotin  is  not  altered  by 
boiling  solutiou  of  cjiustic  potash  ;  when  uielted  with  hydrate  &J'p&tmh 
it  is  converted  into  a  yellow  amorphous  niasg,  which  reddeiis  at  8iJ% 
and  melts  at  120"*  to  a  dark- red  viscid  liquid. 

IJydrocarotin  is  not  altered  by  dilute  or  concentrated  acids^  even 
on  addition  of  oxide  of  mauganeae,  chromatc  of  potiish,  or  peroxide  of 
load ;  nor  by  ferricyanide  of  potassium,  [Kjrnianganatc  of  pota«h^  mil- 
phurous  acid,  hydrochloric  acid  gae,  bydrosulphuric  acidj  or  hydrosul- 
phato  of  ammonia. 

CtiinhimHpns.  With  Water* — A  solution  of  hydrocarotiu  in  bisul* 
phide  of  carbon  containing  water  yields,  at  a  low  tenn>eniturir, 
cry  stain  wliich  hme  their  water  at  onhnary  temperatures. 

Alcoholic  hydrocarotiu  dws  not  precipitate  either  mctaUic  mitit  or 
tamik  ttcid, 

TlydriK^arntin  dissolves  in  boiling  alcohoif  crystallising  therefrom 
almost  entirely  on  cooling.  It  diajsolves  easily  in  himdphide  of  carbon^ 
ether,  choiorfform^  hmztne^  and  vulutik  oih ;  also  in  fj-td  oitSf  even  in  thu 
cold- 


lodina-uucirtts  C*'!!!*. 


lodo-liydrocarotm. 

QoifelUKH,     JMumkU^  ukr  Cfiwtin  mid  Uydrocarotin,     Uiitt.  I86QC^ 


'Hhinc    with    viuiour    id    iodjuci 
I  111  increai^es  about 


HydroGRrotin,    exposed    t^ 
HiUmei}  a  darker  colour,  ber  ick  at  last,  anil 

tt*6  p.  0,  in  weight   (p»1c,   -t^**.^   [■  -  /.      Tb^  product  in  thrown  do  wu 
twm  its  ethereal  nelution  by  wcttk  alci»hol  ia  tl*e  form  of  a  yeUaw- 
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white  powder,  which  tnrns  soft  and  dark-red  at  70 ~  to  80'.  It  dissolTes 
with  difficult  in  alookolj  easily  in  €iAer,  birjlphide  of  rorJ^m,  and 
benzene. 


Bromine-RueUui  C»Bi»H». 

Terbromo-liydroGarotm. 

IIusEHANX.     Dissert,  vber  Carotin  und  H^drocarotin.     Gott.  1860. 

Hydrocarotin  becomes  brown   and  soft  in  vapour  of  bromine, 

flying  off  hydrobromic  acid,  and  in  2-1  hours  is  converted  into  a 
rittle,  red-brown  mass,  which  is  precipitated  from  its  ethen^al  solution 
by  alcohol,  as  a  pale-yellow  powder. 

Contains  47*7  to  487  p.  c.  of  bromine  (C»^r*H^O»  =  48-09  p.  c.  Br).  — 
It  assumes  a  darker  colour  and  softens  at  162°,  blackens  at  170°,  and 
carbonises  without  melting.  —  The  solution  in  ether  or  benzene  is 
coloured  red  by  boOing  with  alcoholic  potash,  and  leaves,  on  evapora- 
tion, a  yellow-red  body,  free  from  bromine,  soluble  in  bisulphide  of 
carbon  with  red  colour:  probably  carotin. 

Terbromo-hydrocarotin  is  insoluble  in  boiling  alcohol^  and  difficultly 
soluble  in  boiling  ether.  It  dissolves  easily  in  bisulphide  of  carbon  and 
benzene^  and  does  not  crystallise  from  the  solution. 

Chknint-nuclem  C%U*H»«, 

Qnadrichlor-hydrocarotin. 

c»ci*H«o»  =  c«cra«o». 

UusEMANN.     Dissert,  uber  Carotin  und  Hydrocarotin,     Gott.  1860. 

Chlorine  gas  is  passed  over  pulverulent  hydrocarotin  for  three 
days,  and  the  hydrochloric  acid  formed  is  expelled  at  100°  by  dry 
air,  the  hydrocarotin  then  increasing  about  55*36  p.  c.  in  weight 
(calc.  52-67  p.  c).  The  product  is  repeatedly  boiled  ^vith  alcohol,  and 
afterwards  dissolved  in  ether-alcohol  and  precipitated  by  water.  — 
Or,  hydrocarotin  suspended  in  water  is  subjected  to  the  prolonged 
action  of  chlorine  gas. 

White  powder,  containing  on  an  average,  35*17  p.  c.  of  chlorine 
(calc  for  0»Cl<H»O»  =  35-5  p.  c.  CI.).  Obtained  from  its  solutions  as  a 
brown-yellow,  amoi-phous,  brittle  resin.  It  softens,  and  turns  dark- 
red  at  80°,  melts  at  118°,  and  remains  red  on  cooling. — Alcoholic 
potash  converts  it  into  a  body  free  from  chlorine. 

Soluble  in  ether  and  absolute  alcohol ;  easily  soluble  in  benzene  and 
bisulphide  of  carbon. 


GLUCOSIBK   OP  CLYCTKRETIN 


Primtirti  NitcltuA  C**iL*';  O^ff^en-nuckm  0*'I1**0*. 


Glycyrretin. 

Goizlp-Besanez.    Ami,  Pharm.  118,  241, 

On  Ixiilirig  a  Bolutiori  of  1  part  of  g:ljcyrrhiiiin  in  20  parts  of  water, 
tngcthcu'  vvitii  the  preoipitato  ut  first  prodiiceili  with  1  |>urt  of  cuncen- 
tniteiHiyilriH'hlorit;  acid  ff>r  four  hours ,  renewing  the  water  at?  it  t'va[Hj- 
rateti,  tht*  pn'o5|*ilate  melts  to  a  brown^red  raaas,  wliicli  atluttt  IjoeoiUfB 
brittle,  the  liquid  reinaiuuig  of  a  wtiie-yellovv  colour,  and  containing 
en^af  in  Htjlution,  The  Irown-red  mass  is  g^lycyrretin  ;  it  m;iy  Iks 
fletv*lorisod  by  treatin;^  its  alcoholic  solution  with  animal  charcoal, 
and  m  then  a  yclto^ii^h-wliitc,  friable  gub^tanec^ 

It  contjiins,  in  various  preparations,  from  73  to  75  p.  c,  of  carbou, 
and  9*53  to  10*39  of  hydrogen,  not  agreeing  with  the  form nla  C**ll'*0* 
(ealc.  70^5  C.  8*5  1 L),  which  m  therefore  probable  only  from  the  formula 
of  glycyiThiziu,  C**II^'%  and  on  the  supposition  that  the  dccom- 
j»oBition  takes  place  accoi'ding  to  the  equation : 

Probably  the  product  first  formed  itself  undcrg-oea  change.  

iJrown-yellow  glycyrretin  has  a  very  bitter  taste.  It  doee  not 
melt  in  boiling  waler,  but  nielt«  easily  when  heat<jd  on  [datinum-foil, 
taking  tire,  and  hnrning  with  a  very  sm*>ky  flame,  like  a  resin*  U 
diHgolves  in  oil  of  vitriob  forming  an  amaranth* re.^d  eolution,  which 
changes,  on  standi iig^  to  violet^  and  on  dilution  with  water  to  purple- 
violel,  with  dcptjsition  of  »  hitie-black  precipitate.  It  in  preci[»itated 
by  acids  from  its  brown-red  solution  in  ammonia  or  aqueous  alkalis.  — 
Dissolves  in  alcohol,  from  which  it  is  precipitated  by  watcr>  and  rather 
Imi  easily  in  ether. 


Glycyrrhmn. 

Pi  AKK.     Stj$tttn*  (kr  Mut,  nmL  l,  187. 

lloim^t'ET*     Ann,  Cktm.  72,  143. 

Doii£tt£lNEE*     Kkmtnte  der  pharm*  Chtmic^  104, 

BKttZfr;uus.     /^w  l^i  *^^^**  Uhrb.  3,  350. 

TuoHMstioKFF*     T(uchaibftcfu  18^27,  L 

h,  A.  Hackkr.     Hrptri.  88*  170* 

A.  VntJKi^     ,Lp}\  Chrm.  28,  1  ;  abstr,  Ann,  Phami.  48,  347. 

Lai*k.     Ann,  PhaniK  51),  224  ;  J.  pt\  Ckem.  it\  121. 

Uoui  I'-B£;h.i.nkz«    Ann,  iVi«r»),  1  li^p  236 ;  abstr,  J 

Cftem,   Cenir.   1801,   793;  Il^p,   Chim,  j»«rf>  4,  fl 

1861,  757, 


pt\  Chatu  8h  2iri; 
6;  Kopft*s  Jitkr€fB, 


Gigcim.    PfftfTf  Stf*$i  Ji.'Wrwr/irr.     fi^neliiuV  U^woHt$  «#^ftr. 
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.  Source,  In  the- root n  of  Glt/cyrrhiza  (jlubra  diud  Gl.  echinata.  —  In 
Moiiesia  bark  (Derosne,  Henry  &  Payne,  t/^.  Phavm,  27,  25.) 

Berzelius  extracted  from  the  leaves  of  Abrus  pt-cpcatorhus,  a  bitter- 
sweet substance  allied  to  glycyrrhizin,  obtained  in  the  same  way,  and 
exhibiting  the  same  reactions  with  acids,  alkalis,  and  metallic  salts.  — 
The  root  of  Pohjpodium  vulgare  contains  a  similar,  but  more  easily 
decomp<38ed  substance.  Its  aqueous  infusion  tastes  like  that  of 
liquorice ;  it  is  precipitated  by  sulphuric  acid  after  some  hours,  the 
liquid  losing,  at  the  same  time,  its  sweet  taste.  The  precipitate 
jussumes  a  yellow  colour,  and  when  dissolved  in  alcohol  and  treated 
with  carbonate  of  potash,  yields  a  red,  but  not  sweet  substance,  easily 
soluble  in  water ;  neither  does  the  precipitate  thrown  down  from  the 
infusion  by  neutral  acetate  of  lead,  yield  any  sweet  substance  when 
decomposed  by  hydrosulphuric  acid  (Berzelius). 

Sfircocolla,  the  substance  which  exudes  from  Penaen  SarcocoUa  and 
P.  mticronaia,  contains  a  sweet  substance  allied  to  glycyrrhizin  (Dobe- 
reiner),  or  to  the  sweet  substance  of  Pohjpodium  (Desfosfes,  J,  Pharm, 
14,  276).  According  to  Pelletier  {Bull.  Pharm.  5,  5;  Ann,  Chim,  Phys,  51, 
198 ;  Bcrz,  Jahreshr.  13,  314),  it  is  resolved,  by  treatment  with  ether, 
into  a  resin  which  dissolves,  and  a  residue  of  gum  and  sarcocoUin,  the 
latter  of  which  dissolves  in  alcohol.  SaniocoUin  contxiins  56*48  p.  c.  C, 
8*34  H.,  and  35*18  0.  It  is  soluble  in  water  and  alcohol,  but  insoluble 
in  ether,  has  a  bitter-sweet  taste,  and  is  converted  into  oxalic  acid  by 
nitric  acid  (Pelletier).  See  also  Thomson  {Sjfstem  der  Chemie,  Wolf's  trans.,  4, 
87) ;  Pfaff  {System  der  Mat,  med,  1,  190)  j  Johnston  (J.  pr.  Chem.  23,  397 ;  Ann, 
Pharm,  37,  35). 

Preparation  of  glycf/rrhtzin.  From  the  Russian,  not  from  the  Spanish 
liquorice  root,  tlie  latter  vicldiiig  a  coloured  glycyrrhizin,  diflicult  to  purify  (Gorup- 
Beaanez).  1 .  An  aqueous  extract  of  the  roots  is  boiled  down  rapidly,  and 
the  green-brown  coagidum  which  forms  is  removed ;  the  filtrate  is  then 
concentrated  and  precipitated  by  dilute  sulphuric  acid  (the  deix)sited 
nitrogenous  substance  being  first  separat(?d  if  necessar}').  The  pale- 
yellow  flocks  first  thrown  down  are  converted  after  some  hours  into  a 
dark-brown  tough  mass,  which  is  washed  with  water  by  decantation, 
till  the  washings  are  no  longer  rendered  cloudy  by  salts  of  baryta. 
The  residue  is  dissolved  in  alcohol  of  82  p.  c. ;  to  the  solution  (not  too 
concentrated),  a  small  quantity  of  ether  is  added  ;  and  the  brown  resin 
which  is  deposited  after  some  time  is  removed.  The  ether-alcohohc 
solution  is  evaporated  over  the  water-bath,  and  the  residue  is  purified 
by  again  dissolving  it  in  alcohol,  mixing  the  solution  with  ether, 
whereby  a  little  more  resui  is  precipitated;  filtering,  and  evapo- 
rating to  diyness  (Gorup-Besanez).  A  similar  process  was  previously 
adopted  by  Lade,  who,  however,  did  not  purify  his  product  with  ether. 
Robiquet  uses  vinegar  to  precipitate  the  aqueous  extract.  Berzelius 
precipitates  with  sulphuric  acid;  dissolves  the  washed  precipitate, 
which  still  contains  sulphuric  acid,  in  alcohol ;  precipitates  the  acid  by 
careful  addition  of  carbonate  of  potash,  and  evaporates  the  filtrate. 
Martin  (PAarm.  Viertelj.  10,  259;  Kopp's  Jahresh,  1860,  551),  precipi- 
tates the  extract  prepared  with  cold  water,  with  bitartrate  of  potash  ; 
digests  the  dried  precipitate  Avith  alcohol  at  a  gentle  heat ;  filters  the 
BolutioQ  to  remove  bitartrate  of  potash  and  other  insoluble  salt« ;  and 
evaporates  to  dryness. 

2.  The  roots  are  exhausted  with  boiling  water,  and  to  the  filtered 


•    ' l:Mii-l.:in-:.t.   br;::. -.    «:.;:. -.^   •.•-'*— 1 1^  al-'-Xlio 

..'.X    vl.il.).     it  is  wlthvut   iiK'ii'jii   ..ii  ].- laii.—i 


Vi.gd. 

I-U.K.. 

iHfttli. 

./KcXil,  ff/  li«0- 

^•ss 

lil  01. 

CU'lw 

«102     .... 

:»•'» 

7  liii 

7(U 

725     .... 

lU    .. 

..      a  » 77 

:ui7i 

...      3173     ... 

-l»i^    .. 

l«NM-,» 

.    lunni 

....    1(«.v(n:)   ^^ 

lii-aSiiZ. 
i:U  tin. 

771 

llMCKl 


'v^rrlivzin  c.r.taii:.*!  :i  IjmIo   iuti\»:;on.     Vo^ol  pwpo»0(l  tlu>  fonm.'u 
,  ••   '  "i\-  t'lc  f  TinuUi  C ''■ll-H>=*     liiT.ip  ru*>iinoz,  who  rc(X)i;iii3cd  irhcvrrLiiiN 

:t:nii<.     1.  iJiyrynl.i.iti  '.'•'"f  ti»  iWi"  melts  to  a  dark- 


.'iplMiri.- acM.  ar.l  i<  x- 'l-nrlv  .Ivmiposra  by  /..^. -(ci  .:r 


X         ,A  —  ;?.  l^v.  :ip-M-..l  Iv  .'.>M,  and  m.-iv  rai-Miv  Iv 

.       |.„,.v  Hiuiititv  .'!   •■•.tno    A'.I.'  pis  l-oi:i-  1:U  rut.-i. 

.    •    ii',«"  1....1V  .!.p-'?^-'!.  w!"!st   .'Mii:.-   a.-i  1   a-.!  jm!.- 

;  ■i('':''-"»"'^:;7''i'/:..  :'■.■'■'.'■■..,=•...!  ,  >  ••         ■ 


.liir. 


.    .    N..    y<'}      ''.       .11, |,,lvs..lllll-  "!""•'•-•.       -       • 


GLTCYRUHIZIN.  59 

Oljcyrrbizin,  Bubjecte4  to  the  same  treatment,  yields  a  body  having 
the  composition  b.  When  glycyrrhizin  is  added  to  cold  nitro-sulphuric 
acid,  a  yellowish-white,  amorphous  powder  (c)  is  deposited.  This 
body  resembles  that  obtained  by  Lade,  and  is,  like  it,  free  from 
nitrogen  (Gorup-Besanez). 

(Jorup- 
Lade.  Besanez. 
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4.  Glycyrrhizin  dissolves  in  oil  of  vitriol,  forming  a  red-brown 
solution  (brown  according  to  Lade),  from  which  water  precipitates 
grey-brown  flocks.  It  is  decomposed  by  boiUng  with  dilute  acids, 
glycyrretin  being  deposited  and  sugar  remaining  in  solution  (Gorup- 
Besanez).    The  decomposition  may  perhaps  be  expressed  thus : 

C«H»0"  +  2H0  «  C»n»0*  +  C"H^*0", 

the  equation  requiring  65*3  p.  c.  of  glycyrretin  and  88"4  p.  c.  of  sugar, 
whilst  65-4  p.  c.  of  glycyrretin  and  17*5  p.  c.  of  sugar  are  obtaiued 
(Gorup-Besanez).  —  When  the  decomposition  is  effected  with  hydro- 
chloric acid,  and  the  solution  is  filtered  from  glycyrretin,  the  acid 
being  afterwards  removed  by  acetate  of  silver,  and  the  excess  of 
Bilvex  by  hydrosulphuric  acid,  the  sugar  is  left  on  evaporation  in  the 
formi  of  a  brownish,  very  sweet  syrup,  which  does  not  crystallize. 
It  behaves  like  grape-sugar  with  alkaline  solutions  of  copper  and 
with  potash,  oxide  of  bismuth,  gallic  and  sulphuric  acids,  and  yeast 
(Gorup-Besanez). 

Glycyrrhizin  does  not  reduce  potassio-cupric  tartrate  at  tempcra- 
tiires  of  75^  to  ^00**  (Mathey,  N.  Br.  Arck.  72,  293).  It  is  not  sus- 
obptible  of  fermentation  (Lade),  and  is  not  decomposed  by  emulsin 
(Gorup-Besanez). 

Combinations.  Glycyrrhizin  dissolves  with  difficulty  in  cold,  and 
more  easily  in  hot  water,  forming  a  yellow  solution,  from  which  a 
small  portion  is  deposited  in  resinous  drops  on  cooling  (Gorup- 
Besanez).  A  hot  satiirated  solution  soHdifies  to  a  brown  jelly  on 
cooling  (Lade). 

Mineral  and  vegetable  acids  produce,  in  aqueous  solutions  of  gly- 
cyrrhizin, curdy  precipitates,  which  in  very  dilute  solutions  appear 
only  after  some  time.  They  dissolve  slightly  in  pure,  but  not  in 
aoidiiU^ted  water  (Berzelius,  Dobereiner).  According  to  Berzelius  and 
Yogd,  these  precipitates  are  to  be  regarded  as  combinations  of  gly- 
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lead,  and  is  precipitated  by  the  basic  acetate  and  by  an  ammoniacal 
Rolution  of  the  neutral  acetate  (Gonip-Besanez).  On  precipitating 
alcoholic  glycyrrhizin  with  aqueous  neutral  acetate  of  lead,  filtering 
when  the  further  addition  of  a  small  quantity  of  the  acetate  no 
longer  causes  a  precipitate,  and  then  adding  a  large  quantity  of  the 
aqueous  acetate,  dark-yellow  granules  and  resinous  drops  are  pre- 
cipitated, the  latter  of  which  are  soluble  in  alcohol.  Basic  acetate  of 
lead,  added  to  the  filtrate,  throws  down  a  further  portion,  but  not  the 
whole,  of  the  glycyrrhizin  (Gorup-Besanez). 

a.  With  6  at.  of  Lead-oxide. — An  aqueous  solution  of  neutral  acetate 
of  lead  containing  a  little  ammonia,  is  added  to  aqueous  glycyrrhizin, 
while  constantly  stirjing,  till  the  gi*eater  part  of  the  glycyrrhizin  is 
precipitated.  The  yellowish-white  flocks  are  washed,  and  dried  at 
100**. —  Pale-yellow  powder,  iiisoluble  in  water  and  alcohol  (Oorup- 
Besanez). 
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b.  With  Z  atoms  of  Lead-oxide  1 — !  Glycyrrhizin  dissolved  in  weak 
alcohol  is  precipitated  by  cold  aqueous  neutral  acetate  of  lead,  and 
the  precipitate  is  washed  with  alcohol.  —  Yellow,  amorphous  powder 
(Lade).    Contains  41*59  p.  c.  of  oxide  of  lead  (Yogel). 

at  100*.  Lade. 

48  C 288     35-86  3746 

86  H 36     4-48  437 

18  0 144    17-92  18-37 

8  PbO 335-1  41-74  3980 


C49H»0»*,3PbO   ....      8031  10000    10000 

c.  The  precipitate  b,  after  washing  with  water  and  drying,  con- 
tains 45-98  p.  c.  C,  5-49  H.,  23-89  0.,  and  24*64  PbO,  or  about  4  at.  of 
oxide  of  lead  to  3  at.  of  glycyrrhizin. 

Glycyrrhizin  dissolves  quickly  and  abundantly  in  alcohol,  especially 
in  absolute  alcohol  (Vogel,  Lade).  It  dissolves  completely  in  warm 
ether  (Gorup-Besanez).  Lade  found  it  insoluble  in  ether.  It  is  not 
precipitated  by  infusion  of  galls  (Berzelius).  It  is  withdrawn  from  its 
aqueons  solution  by  animal  charcoal  containing  lime  (Lade). 


Appendix  to  Glycyirhizin. 

Ononis-glycyrrliiziii. 

Reinsch.     Bepert.  76,  27. 
Hlasiwstz.     Wien.  Acad.  Ber.  15, 165. 

Onamd  (JWiwcil).—  Occurs  in  the  dried  roots  of  Onmiis  spinosa,  and 
is  perhaps  produced  from  true  glycyrrhizin  contained  therein,  durmg 
drying  /UaaiwetzX 
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Chenneal's  Chraiue  Jluide.  Aeide  olSique,  BnconnorB  Suite,  —  WeHns&ure. 
BiBOOTered  bj  CSierreid  in  1811,  and  first  prepared  pure  by  OoUlieb,  who  bIbo 
establiBhed  its  formula.  Gottlieb  and  Heintz  showed  that  the  oleic  add  of  butter, 
which  Bromeis  supposed  to  be  a  peculiar  body,  is  identical  with  common  oleic  acid. 

Conoeminff  the  moringic  acid  of  Walter  and  the  filixolic  acid  of  Luck,  see 
Appendix  to  Oleic  acid. 

Source,  Occurs  as  triolein  ia  most  (non-drying)  liquid  and  solid 
fats.     (See  below.) 

In  the  bile  of  men,  oxen,  pigs,  and  bears  (Obevreul).  In  the 
XRneralmoor  of  Marienbad  (Lehmann).--It  does  not  occur  in  castor-oil 
or  spermaceti  (or  only  in  very  small  quantity)  (Heintz),  nor  in  wax 
(Th^nard,  Redtenbacher),  the  last  substance  yielding  no  sebacic  add 
when  subjected  to  dry  distillation.  —  Concerning  the  occurrence  of  oleoihar- 
garin,  see  under  olire-oil ;  concerning  oleophosphoric  acid  (xri.,  483). 

Preparation.  Almond-oil  (olive-oil,  goose-fat,  butter,  or  other  fat 
containing  olein)  is  saponified  by  boiling  with  caustic  potash,  and  the 
Boap  is  decomposed  by  dilute  hydrochloric  acid.  The  separated  fatty 
acios  are  then  maintained  at  a  temperature  of  100**  for  several  hours 
with  oxide  of  lead,  and  the  mixture  of  lead-salts  thus  obtained  is 
treated  with  cold  ether,  which  takes  up  the  oleate,  but  leaves  the  salts 
of  the  soHd  fatty  acids  undissolved.  The  ethereal  solution,  when 
shaken  with  excess  of  dilute  hydrochloric  acid,  throws  down  chloride 
of  lead,  which  sinks  to  the  bottom  of  the  watery  layer,  whilst  oleic 
acid  remains  dissolved  in  the  ether.  Lastly,  the  ether  is  distilled  off, 
and  the  add  freed  from  adhering  water  by  evaporation  (Varrentrapp, 
Bromlis). 

Puri/kation.  Oleic  acid,  prepared  as  above,  still  contains  oxidized 
products  and  colouring  matters,  to  remove  which,  its  solution  in  a  large 
excess  of  ammonia  is  precipitated  by  chloride  of  barium;  the  prbdpitatc 
is  dried  and  boiled  repeatedly  with  fresh  portions  of  alcohol ;  and  the 
fludt  which  is  deposited  on  cooling  is  re-crystalHsed  once  or  twice  from 
alcohol.  It  is  then  decomposed  by  tartaric  acid,  and  the  separated 
oleic  acid  is  washed  with  water  to  remove  adhering  tartarid  add 
(GottUeb). 

Or,  the  acid  obtained  from  the  lead-salt  is  cooled  down,  in  small 
portions,  to  6°  or  7**,  when  it  soHdifies  to  a  crystalline  mass,  which  is 
pressed  between  folds  of  blotting-paper.  The  solid  and  purer  acid  is 
thus  separated  from  the  fluid  portion,  which  contains  oxidised  products. 
By  repeatedly  melting,  cooling,  and  pressing  the  ciystalliscd  portion, 
at  last  with  addition  of  a  little  alcohol,  the  impurities  are  completely 
removed  (Btomeis). 

Inasmuch  as  oleic  acid  readily  absorbs  oxygen,  all  the  operations 
shotild  be  conducted  with  the  least  possible  exposure  to  the  air,  more 
espedally  when  the  add  is  subjected  to  a  temperature  of  more  than 
10''  (Bromeis).  —  In  digesting  flie  acid  separated  from  the  potash-soap 
with  oxide  of  lead,  the  quantity  of  oxide  used  should  be  such  as  to 
saturate  only  a  portion  of  the  oleic  acid,  as  in  that  case  the  solid  fatty 
adds  are  completely  separated,  and  less  ether  is  afterwards  required 
to  exhauflt  the  lead-salt  (Varrentrapp).  —  The  baryta-salt  is  to  be 
crystallised  from  moderately-hot  strong  alcohol ;  in  boiling  alcohol  it 
melts  to  a  tough,  dark  mass  (Saalmiiller).    Tartaric  acid  is  preferable 
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without  decomposition  (Chevreul,  Laurent),  —  Tnodoroue,  tasteless. 
In  the  unchanged  (not  oxidised)  condition,  and  also  in  alcoholic  solu- 
tion, its  reaction  is  neutral  (Gottlieb). 

ChevreuL  Laurent 
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Gottlieb  alone  examined  pnre  oleic  acid;  tbat  of  the  other  chemists  was  more  or 
less  oxidised  and  had  an  acid  reaction.  Laurent's  acid  was  distilled  in  a  Tacuum  : 
it  did  not  solidify  at  O".  — EarHcr  formul®:  C»H*>0«*»  (Chevreul)  ;  C^R^Hy 
(Laurent)  ;  C"  H*0*  (Varrentrapp).  —  The  oleic  acid  of  butter,  of  almond  oil,  and 
of  oUto  oil  exhibits  the  same  composition  (Gottlieb).  See  also  the  analyses  of  the 
baryta-salt. 

Decompositions.  1.  Oleic  acid,  heated  a  few  dcgi-ecs  above  100% 
assumes  a  dark-brown  colour,  and  before  boiling  evolves  a  large 
quantity  of  hydrocarbons,  together  with  a  little  carbonic  acid  and 
water :  at  a  comparatively  low  temperature,  it  yields  a  distillate  of 
colourless  oil  (afterwards  yellow,  and  at  last  brown,  according  to 
Chevreul),  a  httle  charcoal  remaining  behind  (Bromeis).  During  the 
whole  of  the  distillation,  a  tolerably  regular  evolution  of  carbouic  add 
and  hydrocarbon  gases  takes  place.  The  distillate  deposits  crystals 
of  sebacic  acid  (xiv,  493)  on  cooling,  the  fluid  portion  consisting  of  a 
little  undecomposed  oleic  acid  and  hydrocarbons  boiling  at  160 — 280** 
and  higher.  That  portion  of  the  distillate  which  passes  over  with  the 
water-vapour  contains  8413  p.c.  C,  1302  11.,  and  2*85  0.  (Varren- 
trsmp).  The  distillate  contains  also  acetic  (Chevreul),  caproic,  capiylic, 
and  probably  butyric  and  valerianic  acids.  Pure  oleic  acid  yields  a 
large  quantity,  the  oxidised  acid  only  a  small  quantity  of  sebacic  acid 
(Gottlieb),  and  hence  Bromeis  did  not  obtain  any  by  the  distillation  of 
his  butyroleic  acid. 

2.  Oleic  acid  (which,  in  the  solid  state,  is  unalterable  in  the  air 
(CJottlieb),  absorbs,  in  the  melted  state,  at  15°,  in  14  days,  20  times  its 
volume  of  oxygen  without  forming  any  perceptible  amount  of  carbonic 
acid  or  water  (Bromeis).  After  exposure  to  the  air  for  five  hours,  at 
100%  it  is  yellow  and  rancid,  and  solidifies  only  partially  in  the  cold : 
it  then  contains,  on  an  average,  73*23  p.  c.  C,  1207  H.,  and  14-70  0., 
or  34  at.  carbon,  33  at.  hydrogen,  and  5  at.  oxygen  (Gottlieb).  An 
altered  acid  of  similar  composition  (containing  72*5  to  73*7  p.  c.  C.,  and 
and  11*6  to  12*4  p.  c.  H.)  was  investigated  by  Bromeis  as  butyroleic 
acid.  By  the  further  action  of  oxygen,  products  are  formed,  which 
do  not  soHdify  at  14®,  and  prevent  the  crystallisation  of  the  yet 
unchanged  acid  (Gottlieb).  The  oxidation-products  are  converted 
into  the  silver-salt  and  the  ethyl -com  pound  of  oleic  acid  (sec  below) ; 
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but  in  preparing  tlie  baryta^salt,  tliey  romain  in  tbe  mother-liquor, 
arid  are  separated  froni  it  by  mitiCBral  acids  as  a  rod-brown,  nincid, 
very  acid  and  ™cid  oil,  the  baryta-compounds  of  whicii  contain  14*28 
and  15'03  p,  a  of  barj^ta  (Gottlieb)*  Concerning  the  ff»nnation  of 
ozone  in  this  oiidation^  sec  Sehiiubein  {X  pr^  Chcm.  74,  33 8), 

3.  Oleic  acid  bunis  when  heated  in  the  air  (Chevreul). 

4.  Oleic  acid,  submitted  to  dry  distillation  with  mlphur^  yields  a 
red- brown,  disagreeably  smelling  oil  [apparGntly  contahiing  odniyl 
(x,  *)7}],  ill  which  marguric  acid  is  sust)ended ;  the  reaction  ih  attt^'iided 
with  violent  intumescences  and  the  evolution  of  a  large  ijuantity  of 
hydroBnIphuric  acid.  The  diBtilUite  ij*  fn^e  frum  gebaclc  acid  (Anderson, 
Fkii^  Mitg,  J.  SI,  104;  Ann.  Pkarm.  6S*  370),  Tlio  niftPgwric  utid  hem 
B^kcn  of  may  be  palmitic  acid  (xvij  356)  (Kn)* 

5.  Bromine  and  ckhrine  form  with  oleic  ac^id,  in  presence  of  water^ 
bromoleic  and  cblortileic  acitk ;  iodine  docs  not  act  uj*ou  it  (Lefot'i)i 

Q,  jViVrotw  acid  couvci'tg  olt'ic  acid  itUo  elaidic  acid,  without 
fiirmirig  a  second  decomposition-product  (Gottlieb).    See  utider  Etmdk 

tS€iff. 

7,  In  the  decomposition  of  oleic  acid  by  nitnc  addf  volatile  acids  of 
the  general  fonnida  (J"H'*0*,  nc>n-V(*latileaciciBof  thefonnnla  <-''*U"~\J*t 
aseelaic  acid,  and  athiT  less  uccuraidy  iuvestigatud  [jr*i<lnctt^^  arc 
furined* 

rt.  Wlien  oleic  acid  Is  cautioiiBly  added  in  Bmall  quantities  to  mode- 
rately hot  red  fumirjg  nitrii"  arid,  a  violent  redaction  takes  placi*^  and  a 
large  quantity  of  red  vapours  charged  with  ruhitik  uvith,  m  evolved, 
If^  after  the  tirst  action  has  ceaBcd,  the  mixture  is  heated  more  strongly 
and  then  boiled  for  several  day?*,  with  addition  of  more  nitric  acid  if 
iit^^sflary,  atid  the  contents  of  the  retort  are  at  last  ti-eed  from  all 
volatile  prfjducts  by  adding  waler  and  distilling,  n  distillate  is  obtained 
containing  a  mixture  of  the  ful lowing  acids,  vi7«,  in  greatest  quantity, 
caproic,  valerianic,  and  acetic  adds  %  in  medium  quantity,  caprjdic, 
butyric,  and  propionic  acids ;  in  smaUest  rpiantityj  eaprie,  palargoniG, 
and  tenant hyliG  acids  (Uodtoubacher^  Aufu  rhtu-m.  fiy,  41). 

Wlii^ii  0  weak*^  (<MittitM>fmil)  ftoid  i*  emplojed  in  thr?  vxuiutiun,  for  thr  »ttk(^  of 
pro^mriii^  tli*.*  tMii-vuliittilo  prtHluctd,  tht?  tili^Uiinnf  \K*y^M¥^0i  mx  trrilntin^  odtTiif, 
wlitrli  »il^rtck*  tin?  rt*ipipji(tjrv  ur^rid,  tttnl  i»  rjot  dc'pTrtijcd  %y  riPittmUstng  with 
e&rbonii^tj*  of  md%.  On  dijimiin^  thc^  ■ohitton  (fiftt  rnidrml  AlkoUiK^),  «  «^fiuHv#«, 
tlim«  vokttle  oil  b  abtainud,  hut  in  UiO  soifti)  tjii^ttity  for  further  eitviiutuitian. 
(Hnrmcin,  Am»,  Fhttrm.  3S,  S>3).  Wir«  {A»*^  PAarm,  104,  2Bl)t  who,  howpvt^r,  on- 
(IImhI  the  non-TDlntlW  w^d»  of  oocicMh'nut  oil  with  nitric  lioid»  alio   mt^nlioni  Him 

TokliJii  btxK,  »«  wu)i  an  aa  {acid  I*)  oil  of  th^?  dutilhito  whis^h  hr  err  - 'v  n*^ 

IpiriW  lu)    Liiuftiit'i  <^£«Un<i  ftcui  *ir  a»tn«iihj  lii*  ttri*t     Thi,*  dintilluk*  N^  lies 

Utliition  of  fiittj  oil  of  nlitioiKl*  l^  niirii*  ncid  id  ikI»o  tipgnnlcd  hj  A-^,-    ^Mtn. 

'arm.  DSO,  2S^i)  jui  nuuutthjlii:  idd  (m  fbuJid  by  dj^i^nnu^at  f}. 

h.  Hoticent rated  or  weaker  nitric  acid,  heated  with  oleic  arjil,  in  (he 
jinjjjijrtion  nf  2  iu  7  volumes  of  the  former  to  1  vcdume  of  the  hitfrr, 
reartj*  violently  aft4?r  an  hour,  so  that  a  part  of  the  liquid  i  :od 

from  the  vessel  crmtaining  it;  but  on  farther  heating,  the  •  lis 

quietly  oxidised,  l^ccoming  thinner  ami  clearer^  and  at  len-rii  a.  ;ip- 
fjearing  completely .  ^i.^  rtMdtud  ai-i,i  Avhition  contains  siii.*  juir  ;uid 
(x,  108)  anil,  atxTording  to  Laurent  and  Itrtimeis,  lipic  (x,  434)»  adipiu 
(xi,  42^),  pimclic  (\ii,  4(J3),  fiubcric  (xiil,  tiOl),  and  ascelaic  (xvii,  7S>) 
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acids,  and,  according  to  Wirz  (in  the  oxidation  of  the  acids  of  cocoa- 
nut  oil)  also  lepargylic  (xiii,  874)  acid.  Arppc  (Ann,  Pharm,  96,  242  ; 
115,  143),  however,  doubts  the  purity  of  most  of  the  acids  thus 
obtained ;  he  considers  that  the  presence  of  Hpric,  adipic,  and  lepar- 
gylic acids  is  not  established,  and  finds,  as  solid  products  of  the  oxida- 
tion of  oleic  acid  (and  other  fats)  only  succinic,  suberic,  and  azelaic 
acids,  with  perhaps  a  fourth  uncrystallisable  acid.  Arppe  formerly  de- 
scribed, as  a  product  of  the  oxidation  of  oleic  acid,  another  acid,  X,  which  ho  after- 
wards regarded  as  a  seoondarj  product  of  subhmation,  and  lately  {Ann.  Fharm.  124, 
98)  as  piiuelic  acid.  Sebacic  acid,  which  is  formed  b^  the  oxidation  of  spermaceti, 
is  not  produced  by  the  action  of  nitric  acid  on  oleic  acid  (Arppe). 

The  following  products  seem  to  be  formed  more  especially  by  the  incomplete 
oxidation  of  oleic  acid.  —  I.  A  solid  faity  acid.  If,  after  the  first  violent  action  of 
nitric  acid  has  ceased,  the  residue  is  cooled,  it  solidifies  to  a  semi-sohd  mass,  from 
which  alcohol  takes  up  margaric  acid  mcltiug  at  60®  (cont^iining  74"08  p.  c.  C, 
1250  H.).  The  margaric  acid  may,  in  tliis  case,  be  formed  from  the  impure  oleic 
acid  employed,  but  the  pure  acid,  treated  in  the  same  way,  also  yields  an  acid 
melting  at  80*,  solidifying  at  70°,  and  forming  with  potash  a  red  soap  from  which 
acids  precipitate  a  thick  brown  oil  (Bromcis).  —  IT.  Nit ro-caprylic  and  Nitro-capric 
acids  (xiii,  217  and  xiv,  500).  Tliese  were  obtained  by  Wirz  in  the  oxidation  of  the 
acids  of  cocoa-nut  oil,  and  appear  to  bo  mixed  with  the  solid  acid  (I),  since  they  are 
reddened  by  potash.  The  following  product  should  also  be  mentioned  here.  Wlien 
oleic  acid  is  boiled  with  red  fuming  nitric  acid  (see  above),  not,  however,  till  the 
fatty  layer  completely  disappears,  there  floats  upon  the  surface  of  the  cooled  hquid, 
an  unctuous  fat,  heavier  than  water,  and  having  the  smell  of  perspiration ;  it  is 
easily  soluble  in  alcohol  and  ether,  and  is  precipitated  from  its  blood-red  alkaUne 
solutions  by  acids  without  alteration.  It  explodes  when  heated,  with  an  odour  of 
cinnamon,  evolving  nitrous  and  volatile  fatty  acids,  and  leaving  a  black,  tough  residue 
which  contains  suberic  acid.  By  boiling  with  water  it  is  decomposed  into  fatty  acids 
which  volatilize,  and  suberic  and  pimehc  acids  which  remain  beliind  (Redten- 
bacher).  —  III.  Laurent's  Azofeic  Acid.  It  is  produced  by  boihng  oleic  acid  with 
nitric  acid,  according  to  x,  434,  till  three-fourths  is  dissolved,  and  forms  the  oily 
layer  which  floats  undissolved  on  the  surface  of  the  acid  solution.  Wlien  removed 
and  distilled  alone,  it  passes  over  at  first  undecomposed,  then  blackens  and  froths 
up,  and  towards  the  end  of  the  distillation  yields  a  sublimate  consisting  of  a  difficultly 
fusible,  white  powder.  Azoleic  acid,  heated  with  alcohol  and  oil  of  vitriol,  yields  an 
ether,  one-fifth  of  which  dbtils  unchangcil,  the  remainder  being  decomposed  in  the 
same  manner  as  the  acid  by  further  heating.  When  decomposed  by  alcoholic 
potash,  with  subsequent  addition  of  hydrochloric  acid,  it  yields  azoleic  acid  insoluble 
in  water,  and  containing  62*81  p.  c.  C,  10*71  H.  (Laurent).  According  to  Bromeis, 
{Ann.  Pharm.  35,  109 ;  37,  300),  who  analysed  the  ether,  this  acid  lias  the  same 
oompwsition  as  a?nanthylic  acid,  and,  according  to  Tilley  {Ann.  Pharm.  39,  166),  is 
probably  identical  therewith.  (Enanthylic  acid,  however,  when  obtained  as  the 
principal  product  of  the  oxidation  of  castor  oil,  passes  over  in  the  distillate,  and, 
according  to  Bedteubacher,  is  obtained  from  oleic  acid  in  very  small  quantity  only, 
together  with  many  other  acids,  whilst  Laurent's  azoleic  acid  is  obtained  from  the 
residue.  The  formation  of  ccnanthyhc  acid,  here  and  above  (by  Arppe),  seems  to  bo 
merely  conjectured  and  not  established  by  experiment  (Kr.). 

8.  Oleic  acid,  distilled  with  bichromate  of  potash  and  sulphuric  acid, 
yields  an  acid  distillate,  which  smells  like  tallow  and  rape-oil 
(Arzbiichcr,  Ann.  Pharm,  73,  199). 

9.  The  brown  mixture  of  peroxide  of  lead  and  oleic  acid  is  discolour- 
ised  at  120^  and  becomes  thick  and  viscid,  evolving  a  large  quantity 
of  water- vapour,  but  no  other  gas  (Bromeis,  Ann,  Pharm,  42,  71). 

10.  Oleic  acid,  mixed  with  oil  of  vitriol,  forms  Fr^my's  oleo-sul- 
pharic  acid,  an  aqueous  solution  of  which  soon  splits  up  into  mctoloic 
and  hydroleic  acids.     See  frirther  under  Olive-oil.  —  A  shigle  drop  of  oil  of 
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Oleates, — Oleic  acid  decomposes  the  carbonates  of  tlie  alkalis  when 
heated  therewith,  slowly  expelling  the  carbonic  acid  (Chevreul,  Gottlieb). 
According  to  Unverdorben,  it  also  partially  decomposes  acetate  and 
hydrochlorate  of  lime.  —  The  oleates  are  soft,  frequently  oily,  or  easily 
fusible  to  an  oil,  and  more  easily  soluble  in  alcohol  (and  especially  so 
in  ether)  than  in  water  (Chevreul).  Oleic  acid  easily  forms  acid  and  basic 
salts,  and  when  an  impure  acid  is  employed,  the  impurities  may  be  transferred  to 
the  6alt«  in  definite  proportions  (Gottlieb).     See  Oleato  of  silver. 

Soaps  are  mixtures  of  salts,  principally  oleates,  palmitates,  and 
stearatcs.  They  are  prepared,  in  some  cases,  by  heating  the  base 
with  a  fatty  body  and  water ;  in  other  cases  (especially  when  the  base 
is  too  feeble  to  effect  saponification)  by  double  decomposition.  They 
are  the  harder  the  more  palmitic  and  stearic  acids,  the  softer  the  more 
oleic  acid  they  contain  ;  almond  and  olive  oils,  however,  yield  hai'der 
soaps  than  tallow,  lard,  or  butter. 

Oleate  of  Ammonia,  —  Oleic  acid  instantly  combines  with  aqueous 
ammonia,  with  rise  of  temperature,  forming  a  jelly  which  is  com 
pletely  soluble  in  water  at  15°.     The  solution  becomes  cloudy  on 
boiling,  from  loss  of  ammonia  (Chevreul). 

Oleate  of  Potash.  —  a.  Mono-salt,  Oleic  acid  combines  with  caustic 
potash,  the  combination  being  attended  with  evolution  of  heat.  A 
solution  of  47-2  parts  of  caustic  potash  dissolves  295  parts,  or  rather 
more  than  1  atom,  of  oleic  acid  (Chevreul). — One  part  of  oleic  acid, 
heated  with  one  part  of  caustic  pot^ish  and  five  parts  of  water,  forms 
a  soft  salt,  which  is  insoluble  in  the  supernatant  liquid,  and  becomes 
harder  on  cooluig.  A  mixture  of  2  parts  of  oleic  acid,  1  part  of  caustic 
potash,  and  8  parts  of  water,  yields  a  pellucid  jelly,  which  separates 
from  the  aqueous  liquid  when  heated  with  J  part  of  caustic  potash. 
K  this  be  pressed  and  dissolved  in  boiling  alcohol,  and  the  solution 
allowed  to  evaporate  spontaneously,  the  salt  is  left  in  the  form  of  a 
transparent  jelly.  —  In  the  voltaic  circuit  it  liberates  oleic  acid  at  the 
positive,  and  potash  at  the  negative  pole.  It  is  decomposed  by  acids, 
even  by  carbonic  acid,  when  passed  through  the  solution  at  a  tempera- 
ture of  5°.  —  Exposed  to  air  saturated  with  moisture,  at  12°,  it  takes 
up,  in  seven  days,  1 62  parts  of  water,  and  deliquesces.  SweUs  up  to  a 
transparent  jelly  in  2  parts  of  cold  water,  and  dissolves  completely''  in 
4  parts  to  a  ropy  syrup.  The  solution  in  a  very  large  quantity  of 
water  deposits  binoleate  of  potash  when  kept  for  some  months,  potash 
and  a  trace  of  oleic  acid  remaining  in  solution.  Oleate  of  potash  dis- 
solves in  2*15  parts  of  alcohol  at  10°,  and  in  1  part  of  alcohol  of  sp.  gr. 
0*821  at  50°.  The  solution  turns  cloudy  at  40*5°,  congeals  to  a  soft 
mass  at  31°,  and  solidifies  at  12°.  A  solution  in  2  parts  of  hot  alcohol 
remains  clear  down  to  12°,  and  deposits  crystals  of  the  mono-acid  salt 
at  10*^.  Dissolves  in  29*1  parts  of  boiling  ether,  the  solution  remaining 
dear  at  12°.  Insoluble  in  concentrated  solution  of  caustic  potash,  and 
in  various  aqueous  salts,  e.<7.,  chloride  of  sodium  (Chevreul). 

Cheyreul. 
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Oleate  of  Baryta.  —  a.  Mono-acid  salt.  —  Preparation  seo  aboTo.  It  may 
also  be  obtained  by  precipitating  the  soda-salt  with  chloride  of  barium, 
or  by  boiling  oleic  acid  with  baryta-water  or  carbonate  of  baryta 
(Chcvreul,  Varrentrapp).  —  Dazzling  white,  loose,  finely  crystallised 
powder,  which  cakes  together  at  100°  without  melting  (Gottheb).  More 
easily  Aifiible  when  impuie.  Tasteless,  insoluble  in  water,  but  soluble  in 
boilmg  alcohol.  One  litre  of  a  boiling  alcoholic  solution  deposits  5  grammes  of 
the  salt  on  cooling  (Berthelot). 


Varrentrapp.     Gottlieb.        VOlcker. 
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Gheyreal  fbimd  in  his  earlier  analyses  21-88  p.  c,  afterwards  2297  p.c,  BaO. 
Vanrentrapp's  baryta-salt  contained  impure  (oxidised)  oleic  acid  (Gtittlieb). 
Vdlcker's  acid  {Ann.  Pharm.  64,  346)  was  obtained  from  oil  of  ben ;  Maskelyne's 
{Chem.  Soc,  Q.  X  8,  1)  from  Tegetable  tallow;  Heintz's  from  (a)  beef-suet,  (b) 
mutton-suet-,  (c)  butter ;  Goismann's  from  eantharides'  fat. 

b.  Bi-acidf — The  mono-acid  salt  dissolves  abundantly  in  moderately 
warm  oleic  acid  (Chevreul).  —  A  dilute  alcoholic  solution  of  a  deposits, 
on  cooling,  flocks  containing,  after  drying  first  in  a  vacuum,  and  after- 
wards at  60°  to  70°,  10*30  p.  c.  of  baryta ;  the  mother-liquor  yields 
crystals  of  the  mono-acid  salt  when  concentrated  (Gossman,  Ann. 
Phann,  86,  322). 

Qdssmann. 
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Oleate  of  Strontia.  —  Obtained  by  boiling  oleic  acid  with  carbonate 
of  strontia.    Resembles  the  baryta-salt.    Soluble  in  alcohol  (Chevreul). 


C»H»0». 
SrO    . 
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Oleate  of  Lime.  —  Oleate  of  potash  precipitates  from  chloride  of 
calcium  a  white  powder,  which  melts  at  a  gentle  heat  and  becomes 
transparent  (Chevreul).     Dissolves  in  alcohol  and  ether. 
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Okate  of  Nickel,  —  Grceiiish-ycllow  precipitate,  which  is  very  slowly 
deposited  (Chevrciil). 

Oleate  of  Copper, — Obtained  by  precipitating  a  boiling  solution  of 
sulphate  of  copper  with  oleate  of  potash,  or  by  heating  oleic  acid  with 
oxide  of  copper.  —  Splendid  green  salt  perfectly  fluid  at  100'' 
(Chevreul).  —  Dissolves  in  alcohol  in  all  proportions,  with  blue-grecu 
colour ;  in  a  small  quantity  it  forms  an  oUy  liquid  (Unverdorben). 
Conceniing  its  action  on  the  organism,  see  Langenbcck  and  Stadeler 
{Ann.  Pharm.  97,  155). 

Chevreul. 

CS6H«05  273     87-22 
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C»H»CuO^ 313    100-00 

Oleates  of  Mercury,  —  a.  Mercurous  Salt,  —  Oleic  acid  is  digested  for 
some  time  -with  mercurous  oxide ;  or  mercurous  nitrate  is  precipitated 
with  oleate  of  potash.  —  Whitish-grey  flocks,  bluish  after  drying.  — 
Forms  with  ammonia  a  black  anunoniacal  powder.  —  Insoluble  in  water 
and  cold  alcohol,  but  soluble  in  hot  alcohol.  Soluble  in  hot  and  cold 
ether  (Harff,  ^V.  Br,  Arch.  5,  306). 

Harff. 

0»H»0» 273     56-76 
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3fercuric  Salt.  —  Oleate  of  potash  throws  down  from  mercuric 
nitrate,  white  flocks  which  turn  greasy  on  washing  and  dry  up  to  a 
solid  mass.  Contains  30*18  p.  c.  of  oxide  of  mercury  (1  at.  =  28-35 
p.  c.  HgO).  Dissolves  slightly  in  cold,  better  in  hot  alcohol,  and  with 
moderate  faciUty  in  ether  (Harff). 

Oleate  of  Silver.  Nitrate  of  silver  foi-ms  with  the  soda-salt  a  white, 
very  bulky  precipitate,  which  easily  blackens  from  reduction  of  silver 
(GottUeb).  The  precipitate  turns  brown  on  exposm-e  to  light,  and  when 
di-ied  in  a  vacuum  at  a  temperature  considerably  below  100® ;  it  is  con- 
verted into  a  soft,  pasty  mass,  wliich  dries  with  diflSculty  ( Varrentrapp). 
GottHeb  added  to  an  alcoholic  solution  of  partially  oxidised  oleic  acid, 
first  a  Httle  ammonia,  then  an  excess  of  nitrate  of  silver,  and  obtained 
thereby  a  precipitate  of  loose  flocks,  which  afterwards  united  into  a 
soft,  yellowish-white  mass.  It  contained  66*82  p.  c.  C,  10*43  11.,  and 
11*71  AgO.,  corresponding  to  the  formula  C***^H'^AgO",  or  the  ter-acid 
salt  of  an  altered  oleic  acid  (Gottlieb). 

Oleic  acid  mixes  with  cold  and  hot  alcohol  in  all  proportions  :  from  a 
mixture  of  equal  parts  of  acid  and  alcohol,  water  does  not  take  up  any 
alcohol  (Chevreul).  —  It  is  miscible  also  with  ether  (Chevreul).  It  is 
dissolved  by  bile,  forming  therewith  a  soap  having  a  strongly  acid 
reaction  (Marcet,  Fhil,  Mag.  J,  17,  145). 

Oleic  acid  mixes  with  margaric  and  stearic  adds  in  all  proportions. 
Cold  alcohol  takes  up  from  such  mixtures  a  large  quantity  of  oleic, 
together  with  a  little  stearic  and  margaric  acids.  Alcohol  at  a  tem- 
perature of  60°  dissolves  the  whole  of  the  mixture,  but  deposits  the 
greater  part  of  the  stearic  and  margaric  acids  on  cooling  (Chevreul). 
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mercurous  nitrate.  This  property  was  more  accurately  investigated 
by  Boudet,  and  especially  by  Gottlieb,  the  former  of  whom  discovered 
elaidic  acid.  —  The  statement  of  Poloueo  and  Boudet  that  cocoa-nut  oil  contains 
elaidin,  and  that  of  Boudet  that  margariu  ma/  be  converted  into  elaJfdin,  haro 
been  found  to  be  erroneous. 

Formation,  The  non-drying  fatty  oils,  in  contact  with  hjrponitric 
acid,  solidify  to  elai'din  (Boudet).  Oleic  acid,  under  the  same  circum- 
stances, is  converted  into  elaidic  acid  (Pelouze  &  Boudet ;  Meyer),  no 
second  product  being  formed  when  pure  oleic  acid  is  used  (Gottheb). 

OHve  oil  with  J^th  of  a  solution  of  6  parts  of  mercury  in  7  parts  of 
nitric  acid  of  sp.  gr.  1-35  forms  a  mixture  wliich  solidifies  in  two  hours 
in  winter  and  in  eight  hours  in  summer,  whilst  poppy  oil,  treated  in  the 
same  way,  remains  quite  fluid,  throwing  down  only  a  slight  precipitate 
(Poutet).  In  this  reaction  hyponitric  acid  is  the  only  active  agent,  a  very 
small  quantity  of  it  sufficing  to  effect  the  conversion.  Olive  oil  placed 
in  contact  with  200  vols,  of  nitric  acid  and  100  vols,  of  oxygen  absorbs 
the  gases  completely,  turning  green  and  becoming  nearly  soUd  within 
two  hours  (Boudet).  Oleic  acid  behaves  in  the  same  manner 
(Gottheb;. 

Olive  oil  solidifies  with  -i^vil  of  hyponitric  acid  (dissolved  in  3  times 
its  weight  of  nitric  acid  of  sp.  gr.  1  '35)  in  70  minutes,  with  ^Vth  in 
78,  with  -,f\i\\  in  84,  with  y^th  in  130  minutes,  and  with  j^th  in  7^ 
hours  ;  xstj^^  ^oe%  not  cause  it  to  S(jlidify.  The  product  has  the  same 
proi)ertie8  whatever  quantity  of  hyponitric  acid  has  been  employed.  — 
Other  fatty  oils  (but  not  the  drying  oils  of  hemp,  linseed,  walnut, 
poppy,  and  beech-nut)  are  rendered  thick  by  hyponitric  acid.  One 
hundred  parts  of  the  midermcntioned  fatty  oils  at  17'^,  added  to  a 
solution  of  3  pts.  of  hyponitric  acid  in  9  pts.  of  nitric  acid  sohdify  in 
the  following  times : — 

Oil  of  cashew-nut  in      43  minutes,  to  a  sulphur-yellow  mass 
Olive  oil  „      73     „  „    blue-green  „ 

Hazel -nut  oil  „    103     „  „    blue-green  „ 

Sweet  almond  oil    „    160    „  „    dirty- white  „ 

Bitter  almond  oil    „    160     „  „    dark-green  „ 

Rape  oil  „  2400    „  „    brown-yellow       „ 

OHve  oil,  mixed  with  ^th  or  more  of  hyponitric  acid,  froths  up  and 
becomes  heated,  turning  green  and  ropy ;  it  does  not  solidify  but  is 
capable,  when  mixed  with  5  or  6  times  the  quantity  of  olive  oil,  of 
convertmg  the  whole  into  elaidin  (Boudet).  —  When  elaidic  acid  is 
melted  with  dilute  nitric  acid  and  copper  turnings,  with  access  of  air, 
the  nitrous  acid  formed  is  taken  up  by  the  fluid  elaidic  acid,  which  is 
thereby  converted  into  a  colourless,  heavy,  viscid  oil.  This  oil,  after 
being  completely  freed  from  nitric  acid  by  washing  with  water,  pos- 
sesses the  property  of  converting  20  times  its  volume  of  oleic  acid  into 
elaidic  acid  in  eight  or  ten  days  (Gottlieb).  Impure  elaidin,  formed  by 
the  action  of  mercurous  or  hyponitric  acid  on  ohve  oil,  gives  off  no 
gas  in  the  cold;  at  a  temperature  of  100°  it  evolves  a  volume  of 
nitrogen  equal  to  that  of  the  oil  employed,  and  when  heated  for 
several  hours,  also  carbonic  acid  (Boudet).  Oleic  acid  jdso  forms  im- 
pure elaidic  add,  which,  after  absorbing  20  or  30  volumes  of  hyponitric 
add,  evolves  only  a  small  qu^tity  of  nitrogen,  and  no  other  gas,  when 
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lieated,  the  masB  neveitlickss  contaiuiug  nitrate  of  ammonia.  TIk* 
newly-formed  prtuhujU  heuti'd  with  hydrate  of  h*me,  ^nelfla  nrnTiii*  m 
and  a  email  quuutity  of  iieutrah  odumiis  ot?,  iriHohiblc  in  waxT 
(Gottlieb;* 

\Vheii  olive  »»il,  or  oleic  acid  wliich  has  been  clianged  liy  eiposiiTo 
to  the  air,  is  uBed  in  the  firepuinititiri  of  idaidic  acid,  there  remuijm  ia 
the  mother-liqiit^r  a  re«I  oil,  whidi  diaatjhes  with  red  colour  in  alkaliK, 
and  h  geparated  again  hy  adds  (Meyej)»  With  pure  oleic  wo\d  thin 
body  b  not  formed  (Gottlieb)*  —  The  addititm  of  poppy  oil,  evtni  oi 
1  JKT  cent*  only,  to  olive  oil  retards  the  formation  of  ekYdin  (Houdet). 
Alinorid  oil  mixed  with  dryxug  fat  no  longer  eolidifies  with  uitrtjus  acid 
(8chlippe,  Ann,  Fharm,  lOfi,  19)* 

Preparation.  Nitrous  acid  is  paeged  into  oleic  aeid  for  five  niinutos,  anrl 
the  liquid  is  cooled,  whereu|ion  it  «ioildifies  hi  half  an  hour  to  a  yt4!i*w 
foliated  mass.  This  mass  is  washed  repeatedly  with  boiling  watrf 
and  afterwardjs  dissolved  in  an  equal  weight  of  alcoKoh  and  the  cfy»*taU 
which  form  on  standing  are  punned  by  re-crystallisation  (Meycr)»  Tht^ 
acid  obtained  by  saix:»nifying  daTdin  and  decj:jmpi>siug  the  soup,  camiot 
be  purified  by  cryataUination  from  alcohol  (Meyer)* 

pj^opfrtm.  Fine  pearly  lanuiia%  resembling  burafic  ur  benzoic  acid 
(Boudet,  Meyer),  atlainiiig  a  length  of  2  iuehea,  and  a  brea^ltli  of  half 
an  hich  with  augleg  of  112°  and  68^*  (Laurent),  Melta  at  44"  (Boiidel), 
44'^  to  45*^  (Meyt^r),  and  Holidifies  at  12^  (Laurent),  expaJiding  eoji- 
sidembly  (Gottlieb)*  By  partial  soliditieation,  |>earlyi  (ranalueent  luniiiia) 
tre  obtained  (Laurent)*  Diatils  almost  unaltered*  Has  a  strongly  acid^ 
roaction,  ~ 
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GatlJkb. 
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C^n^CM  -.«  282 


10000 


ioo<)0 


100  00 


loo-oo 


100*00 


TIttr  ttlKitP  formulft  i*  ntH^pilinic  to  Liiujrvnt  (Bffp,  Sckntt  14, 569)  irnd  Gottlirli,  -* 
Xvomi^io  'nrtili  ohk  ti^ld  (Gottlieb,  GiTrhiurdt,  Campi,  tmd,  23,  1115)*  Enrte 
fvrmiik?:  C^H^-W  (1  auiTKt),  C?^U*^0?  (Meyci-.) 


j[>ceom^H>iitmns.     1*  When  elaidic  acid  is  subjected  to  dty  diMiaiiifn 
a  fKirtion  \h  deeomp:»Be^l,   with  formation   of  Lydi        "      -    (Mi*yt*r)* 

Froiii  impuro  olnldic  acid  Mpycj*  obtiiiticd  ul»o  MbAcic  iicid,  1  i  n  uf  whicli 

Itj  lUv  dry  dt^tilliiUim  of  tW  pure  neid  rL^maJiwd  iloubtfuJ.  ^^o  i-nin'\iic  or  enpric 
actd  i»  forttiud,  it*  ni  llm  dry  diMinium  <jf  uloir  vwtd  (Gottlltdv).  2,  3tr»dttHl 
elafdicacid  '  '  "^.vv^-  AftiTrXfiomne  lij  ihe  air  for  si>mt?  h*iun*, 
ol  100%  it  oaly  purtially  on  eoolhig,  bo  that  un  i>il  itiay  l*e 

i*xpn^i»»?d  I ruju  tlu  ?i< "lid  portion*  When  it  iw  nnuntaiiRHl  at  a  tt*nif»e- 
ratun;  of  lui""  h*r  H  day**,  the  jni'ltiiig-f»c»iiit  gradual ty  Binks ;  the  aeid 
evaj*oratr»i  (vartially  in  oily  ilr*>p^.  turuji  raucid»  and  m  at  laat  omvrrteil 
bit*>  a  Vf-l^^w  vifii7id  niatiiH,  h»%*ing  tho  BtiivU  *t\'  pt*ppy  oil,  no  biuiX'^r 
BO'  f  nitrtuis  »€id,  and  ilr^itig  up  on  glatiig  fdaten.     It  then 

di;  -  cr.O.,  10-5H  JL,  iiiid  2(1*20  (X,  IT  :i*i  at.  C*,  X\  nL  IL,  aiid 

6  a!   i  \*y     3.  KUijdic  acid  melte«l  with  h/dratt  vf  potn.'^h^  tvjiUtja 

up  likt  ■  1  iwto  |»ulniitic  Jiud  acetio  aeidH  (Varrentmpp,  Mi  vt  rK 
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Combinations.  Elaidic  acid  is  insoluble  in  water.  The  acid  expels 
carbonic  acid  from  alkaline  carbonates ^  and  forms  transparent,  very 
thick  soaps  (Boudet,  Meyer). 

Ammonia-aalt.  —  Soluble  in  water  and  alcohol. 

Potash-salt.  —  Light,  shining  needles,  soluble  in  water  and  alcohol 
(Boudet). 

Soda-salt.  A.  Mono-acid.  —  Elai'dic  acid  is  boiled  with  water  and  an 
excess  of  carbonate  of  soda ;  the  solution  is  evaporated,  and  tlie 
residue  exhausted  with  alcohol  (Boudet).  —  Light,  silvery  laminas, 
easily  soluble  in  warm  water  and  alcohol,  less  soluble  in  warm  ether 
(Boudet,  Meyer). 

Meyer. 
mean. 

0*H»0»  273    89-8 

NaO 31     10-2       10-41 

C»H»NaO* 304    100  0 

B.  Bi-acid.  —  A  dilute  aqueous  solution  of  A  becomes  alkaline 
and  turbid  on  standing,  from  separation  of  crystalline  scales  of  a 
bi-acid  salt  (Boudet).  Contains  5*17  p.  c.  NaO,  and  solidifies  to  a 
crystalline  mass  aft6r  melting  (Laurent). 

Laurent. 

C^R^Or    555    94-71 

NaO  31     5-29     517 

C»H»NaO*,0»HWO<   586    10000  " 

Baryta-salt.  — ^White  precipitate,  containing  21'52  p.  c.  baryta 
(Meyer). 

Meyer. 

C»HaO»  273     7810 

BaO 76-5  2190    2152 

C»H»BaO< 349-5  10000 

The  magnesia-salt  dissolves  very  slightly  in  water  and  alcohol 
(Boudet). 

Lead-salt.  —  The  acid  loses  3*36  p.  c.  of  water  when  heated  with  oxide  of  lead 
(Laurent)  (1  at.  =  319  p.  c.).  White,  bulky  precipitate,  thrown  down 
from  the  soda-salt  by  neutral  acetate  of  lead  acidified  with  acetic 
acid  (Meyer).     Dissolves  slightly  in  alcohol. 

Meyer. 


C»«HMO> 

PbO    

273    .... 

112     .... 

....      70-99 

....       2901     .... 

....     2904 

C»II»PbO*     

385     .... 

....     10000 

Silver-salt.  —  Obtained  by  precipitating  an  alcoholic  solution  of  the 
Boda-Palt  with  nitrate  of  silver.  White,  bulky  precipitate,  difficultly 
soluble,  after  drying,  in  water,  alcohol,  and  ether ;  more  easily  soluble 
in  the  moist  state.  Crystallizes  from  a  solution  in  ammonia  v\i  ^m-^i.VV.^ 
white  priBms  (Meyer). 
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Stearidk  Add. 

/'//■  yr.  .     Bt  L^a::-^'  br  ^>s:carA:e  ::  silrer  wiih  wator. 

hr^;.^v-^:*favr  -.:  -Iiv».T  >  KHvi  with  witcr  f.r  sevcrad  hours;  the 
f;.lxt'ir';  '/!  Kr  .ri.i'ir-  •:'  -;Iv.-.-  a:,  i  st^.-^^'iio  a.::  L  which  Sf^parmtes,  w 
W'^UA  W^u  aIo>L*>I ;  ari.i  li...-  ^  !;::  .:*  U  t:!:<.rt-i  :'r  ai  l-r  tmide  of  «ilvir 
;..%'J  ^:-.;ij//r;if»:'!.  with  tr..-  ri.i.iiti  :i  "f  wat»r.  Th».-  brJ>like  residue. 
v/h*fj  f-'ibf/j.tUrd  to  dL-tllLiti* »:«  y:»iis  o  1  iirl^-ss  sti-ariJio  acid,  whilst 
\txif\t%*f*Xt'^x\*\\*:  a/:!'I  (f-.n;.*.-*!  frri:  a.lriii\t-l  I  :l-r.  in. '>t'-arate  of  silver) 
nrfiiaj:-^  U'Li'.'J.  iif**!  !•♦  «Iw:orii{.»'-c-'l  at  a  ^trju^rt-r  hvat. 

J'fffptrtU^.  Affi'»q/houri  rfia>s.  n'-f-iiiMi:.^  the  soft  animal  fat.**. 
\l*]Xf  at  35 ',  and  h.ih  a  j<<ni!iar  faint  i>Jour.     IHstiN  unchanged* 
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With  \\\f  nthili'*  it  fnriiiH  soans,  an  alcoholic  solution  of  which  pn»- 
«4*H  HaltM  of  tlie  nuftals.     I)irirtc/IvcH  in  alcohol  more  easily  than 
iici'i,  ari'l  d«x.'M  not  rr}'pitallise  fn^m  the  solution. 
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Appendix  to  Oleic  Add  and  Supplement  to  xiii,  374 . 

Azelaic  Acid. 

Laurent.    Ann.  Chitn.  Pkys.  66,  156. 

Wmz.     Ann.  Pharm.  104,  270. 

Arppe.     Ann.  Phann.  115,  143;  120,  288;  124,  86. 

Apelcuc  acid  (Berzelius).     Azelic  acid  (Arppe). 

Discovered  by  Laurent,  and  prepared  pure  by  Arp|X}.  Bromeis 
(Ann.  Pharm.  35,  103)  doubted  the  peculiarity  of  the  acid.  Tlio  acid 
described  at  xiii,  374,  as  anchoic  or  lepargylic  acid  is  to  be  regarded  as 
impure  azealic  acid  ^Arppe). 

Formation.  Produced,  together  with  other  acids,  by  the  oxidation 
of  oleic  acid  by  nitric  acid  (p.  66)  (Laurent). 

Obtained  in  small  quantity  from  oleic  acid,  in  greater  quantity  from 
almond  oil,  and  most  abundantly  from  ricinoleic  acid,  but  not  from 
spermaceti,  bees'- wax,  or  stearic  acid  (Ai-ppe).  —  Also  from  the  fatty 
acids  of  cocoa-nut  oil,  and  from  Chinese  wax,  since  these  substances 
serve  for  the  preparation  of  lepargylic  acid. 

Preparation,  1.  Oleic  acid  is  oxidised  with  nitric  acid,  according 
to  X,  484,  and  the  mixture  of  suberic  and  azelaic  acids,  which  crystallises 
on  coohng,  is  separated,  according  to  xiii,  205,  by  treatment  with 
ether,  which  takes  up  the  azelaic  and,  at  the  same  time,  a  portion  of 
the  suberic  acid.  The  residue  which  remains  on  evaporation  of  the 
ether  is  again  digested  with  so  much  cold  ether  that  only  one-half  is 
dissolved,  and  the  first  half  of  the  acid  deposited  from  this  solution  is 
removed,  only  the  half  remaining  in  solution  being  considered  pmc 
(Laurent). 

2.  One  or  two  pounds  of  castor  oil  are  heated  in  a  capacious  retort 
with  a  little  nitric  acid  of  sp.  gr.  1*25,  and  when  the  frothing  which 
first  takes  place  has  subsided,  more  acid  is  added  to  the  amount  of 
2  parts  of  acid  to  1  part  of  oil.  The  whole  is  then  boiled  for  a  day, 
the  acid  solution  is  separated  from  the  oil,  and  the  latter  is  again  boiled 
with  fresh  acid.  In  this  way  is  obtained  a  distillate  containing  oenan- 
thylic  acid,  and  an  acid  solution  with  an  oil  floating  on  the  surface ; 
this  last  is  removed  by  means  of  a  tap-funnel. 

a.  The  floating  oil  just  mentioned,  as  well  as  that  separated  at  a 
later  stage  of  the  process,  is  boiled  with  water,  when  azelaic  acid  is 
taken  up  by  the  water,  and  oenanthylic  acid  is  volatihsed  with  the 
aqueous  vapour. 

h.  The  acid  solution  is  concentrated,  with  frequent  addition  of 
water,  to  drive  off  nitric  acid,  until  it  solidifies  almost  completely  to  a 
white  granular  mass,  the  oil  which  separates  being  removed.  The 
gi*anular  mass,  when  washed  on  a  filter  with  cold  water,  is  resolved 
into  an  easily  soluble  portion,  containing  principally  oxalic  acid,  and  a 
more  difficultly  soluble  mixture  of  acids,  which,  for  the  more  complete 
separation  of  oxalic  acid  and  oil,  is  once  crystallised  from  warm 
water.    The  crystals  are  washed  with  cold  water,  dried,  and  melted, 
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the  salts  ig  not  precipitated  by  chloride  of  barium ;  chloride  of  calcium 
throws  down  an  abundant  precipitate,  or  deposits  crystals  in  more 
dilute  solutions  ;  sesquicliloride  of  iron  forms  a  brick-red,  sulphate  of 
copper  a  bluc-grcen  precipitate.  —  The  salts  are  decomposed  by  dilute 
hydrochloric  or  nitric  acid,  with  separation  of  crystalline  azelaic  acid. — 
The  di-acid  ammonia-salt  cannot  be  obtained  in  solid  form  (Arppe). 

Potash-salt. — Di-acid,  —  Crystallises  from  a  syrupy  solution  in 
delicate,  soft  needles,  C*®K*II"0'  +  4aq.,  which  effloresce,  and  at  100** 
become  anhydrous  (Arppe). 

Soda-salt.  —  The  rfi-aciJsalt,  C"Na'H"0'  +  2aq.,  forms  large,  trans- 
parent laminae,  having  a  glassy  lustre  ;  wlien  the  acid  is  incompletely 
neutralised,  granules  of  a  |-acid  salt,  C"Na«ED*OSC"XaH»0»,  are 
obtained  (Arppe). 

Bajnjta-salt,  —  A.  Half  and  tivo-thitds. — A  warm  aqueous  solution 
of  the  acid,  neutralised  with  wann  baiyta- water,  deposits  granules  of  a  ^- 
acid  salt,  C»*Ba»H"O^C"BaH»'0^  which  crystallises  from  water  in 
transparent  crystals,  and  when  washed  with  hot  water,  leaves  a  di- 
acid  salt  (Arppe). 

B.  Mono-acid.  — Obtained  as  a  heavy  powder  by  boiling  the  aqueous 
acid  with  carbonate  of  baryta. 

Strontia-salt.  —  Di-acid.  —  The  salt  with  4  atoms  of  water  is  a  heavy 
powder,  easily  soluble  in  warm  water,  from  which  it  is  not  again  depo- 
sited. By  concentrating  the  solution,  thin  crystalline  crusts,  and  a 
light  powder  are  obtained ;  on  spontaneous  evaporation,  white  granules 
containing  2  atoms  of  water  are  deposited  (Arppe). 

Magnesia-salt.  —  The  salt  with  6  atoms  of  water  effloresces  from  the 
loss  of  4  atoms.  It  resembles  the  strontia-salt,  and  dissolves  in 
nearly  equal  quantity  in  hot  and  cold  water:  a  solution  evap(jrated  in 
a  vacuum  yields  a  fine  crystalline  powder;  when  it  is  conceutrated  by 
heat,  crystalline  crusts  are  obtained  (Arppe). 

Alumina-salt.  —  C**H*K)®,A1K)'.  Obtained  by  decomposing  the 
ammonia-salt  with  a  solution  of  alum.  —  Amorphous  powder,  insoluble 
in  water  and  in  aqueous  azelaic  acid  (Arppe). 

Manganese-salt.  —  Di-acid.  —  Anhydrous,  reddish,  difficultly  soluble, 
crystalliiie  powder  (Arppe). 

Zinc-salt.  —  Di-acid.  —  White,  insoluble  powder  which  melts  and 
puffs  up  when  heated.  Anhydrous.  — The  di-acid  lead  salt,  CPb'H^H)^, 
is  a  white  powder  (Arppe). 

Iron-salt.  —  Brick-coloured  powder  containing,  after  strongly  dry- 
ing, 27-19  p.  c.  sesquioxide  of  iron.  Probably  C«H>*OSFe«0«,3I10 
(calc.  =  27-15  p.c.  FeH)»)  (Arppe). 

Nickel-salt.  —  A  solution  of  hydrated  oxide  of  nickel  in  the  acid  is 
evaporated,  and  the  excess  of  acid  is  removed  from  the  residue  by 
means  of  alcohol.  The  salt  remains  as  an  apple-green  crystalline 
powder  (Arppe). 

Copper-salt.  —  Di-acid.  —  Anhydrous ;  blue-green.  Insoluble  in 
water  (Arppe), 
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Elaldate  of  MethyL 

A.  LAf.-RrxT.     Ann.  Cli-i.  P/,%«.  €5,  ±?4. 


f'r<'i/^ir«l  fr^r/i  w<rfl-ppirit,  '^il  of  vitrioL  and  ekUic  add  or  elaidttc 
'.f  w^j;i.  a'. 'J  jiurifif:'!  by  washiiig"  with  caustic  pi^t^sh-soluUon,  drjinj? 
'fVf-r  rhl/iH'k'  of  calciiirn.  and  distilling.  —  Menmioas  nitrate  ounverts 
'fl«'s»fi-  'if  fM'ihyl  ifit'i  frliiidate  "f  m«*thyl. 

Thill  '■'iloijrUHrf  oil  of  hp.  gr.  0*^72  at  18^,  volatile  without  deoompofii- 
tioii.  -  HiiniH  with  a  whit^',  alnio:<t  smokeless  flame.  It  is  not  acted  on 
hy  {i  Uiiliii^  ;y|n/r4ms  Mohition  of  potash,  but  is  rapidly  deoompoecd  by 
tt  \pi\\\u^r  al^yiholic  fv^lution. 

Lanmit. 

3HC   228     77-02    76'44 

W\  W  3r,     1216    \tr40 

\  O  32     iaH2    12:16 
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Oleate  of  Ethyl. 

Laurent.    Ann.  Chim.  Phys.  65,  298. 

H.  Meter.     Ann.  Pharm.  35,  188. 

Varrentrapp.     Ann.  Pharm.  35,  206. 

Bromeis.     Ann.  Pharm.  42,  62. 

Berthelot.     Chimie  organique  2,  83  ;  K.  Ann.  Chim.  Phys.  41,  245. 

Oleic  ether.     OeUNaphtha.     Ether  oliique,     OeUawretnmetter. 

Formation  and  Preparation.  1.  Oleic  add  is  heated  with  J  part  of 
oil  of  vitriol  and  2  parts  of  alcohol  for  some  hours,  and  the  oily  layer  is 
washed  successively  with  hot  water  and  hot  weak  caustic  potash,  then 
dried  and  distilled  (Laurent).  —  2.  Hydrochloric  acid  g^  is  passed  into 
a  solution  of  oleic  acid  in  thi^  times  its  volume  of  alcohol,  when  in  a  few 
minutes,  and  before  the  solution  is  saturated  with  the  gas,  the  ether 
separates.  It  is  removed,  freed  from  admixed  oleic  add  by  shaking 
with  weak  alcohol,  and  from  alcohol  by  shaking  with  water,  and  dried 
(Varrentrapp). — 3.  Alcoholic  hydrochloric  acid  decomposes  triolein 
almost  completely,  forming  glycerin  and  oleate  of  ethyl,  the  latter  of 
which  retaijis  small  quantities  of  olein  (Berthelot). 

Properties.  Thin,  colourless  oil,  of  sp.  gr.  0-871  at  18°  (Laurent). 
According  to  Laurent,  it  distils  undecomposed,  but  according  to 
Varrentrapp  and  Bromeis,  it  is  decomposed  thereby,  with  formation  of 
alcohol  and  hydrocarbons,  and  separation  of  charcoal.  —  Nearly  in- 
odorous and  tasteless  (Bromeis).    Neutral. 


40  C    

240    

...      77-42    .. 
...      12-26    . 
...       10-32     . 

Varrentrapp. 
mean. 

76-50    ... 

11-94    ... 

11-56    ... 

Bromeis. 
mean. 
7417 

88  H   

4  0    

88    

82     

...-      11-75 
14-08 

C*H*0,C«H»0>    „  810    10000    100-00    .;. 10000 

Conoerning  the  oleic  acid  of  Bromeis  see  rii,  1485. 

Decompositions.  1.  Oleate  of  ethyl  in  contact  with  oxygen  absorbs 
1  per  cent,  in  2^  months,  and  a  little  more  when  in  contact  with  brass 
filings  (Berthelot).  —  2.  Bums  with  white,  nearly  smokeless  flame 
(Laurent).  —  Water  partially  decomposes  oleate  of  ethyl  in  106  hours 
at  a  temperature  of  100°  ;  on  the  addition  of  one  volume  of  acetic 
acid  and  two  to  three  volumes  of  water,  a  considerable  amount  of  decom- 
position takes  place  in  106  hours  at  100°  ;  no  acetate  of  ethyl  is  formed 
thereby  (Berthelot).  — 4.  Oleate  of  ethyl  is  converted,  by  contact  with 
mercurous  nitrate^  into  elaidate  of  ethyl,  without  altering  in  appearance 
(Laurent).  —  5.  Decomposed  by  alcoholic  potash,  but  not  by  a  boiling 
aqueous  solution  (Laurent).  —  6.  When  heated  to  100°  for  200  hours 
with  hydrochloric  acid  and  a  large  excess  of  glycerin,  it  is  converted  into 
olein.  Traces  of  olein  are  likewise  obtained  (Berthelot)  by  heating  with 
glyoeiin  alone. 

Oleate  of  ethyl  is  difficultly  soluble  in  akoM,  and  soluble  in  all 
proportions  in  etner. 

G  2 
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TuiiSu.  :  Tata  "  ^'Vr-^r  .  r  77  sLucniT  vxi  ffiSff  aa^l  ikohol,  and 
*:r-:i  ifcTun.  ▼"^n  T-iT.--:  "  7?3i  ^"i  "uh  nirribi  'sac<?a  up  (Meyer).— 
JtrifCii    rf    fnr7     ir     m^ir^fiL  i:c:   «aiasiSi-    rj  lancuroiu   nitrate 
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Monolein. 
o«nn^  =  c»iro»,c*iPO*. 

Ill  IITIIKI.4IT.     rA//w.  origan.  2,  70  :  .V.  ^Iww.  Chita.  Phys.  41, 243. 

A  iiiixtim*  of  oliMo  arid  and  oxcora  of  pflyoerin  ifl  boated  to  100*  f'»r 
N^.  hoiiiM,  Ml-  iMttiT  to  2iMr  for  IH  hours,  in  a  wealed  tulw  whirh  Imn 
»-'ii  inrviiMiHly  nilt^d  with  carl>onic  acid.  The  upi)cr  layer,  whirh 
f»  ptinid-M  on  riMiliii^,  wntainn  the  olein  formed  in  the  rcactit»n,  together 
«r»»ji  i  »ii.HH  of  olric  aiid;  it  ih  nn\\c»d  first  with  a  little  water,  tlu'O 
■••III  •ihir  and  Hlaki^l  lime,  and  ehaken.  After  some  minutea  nn^' 
«•*!  itfiiniiil  rharawil  are  added,  and  the  wholo  is  a^jrain  shaken. 
tuifi'ul  layiT  whieh  form«  on  Htandinp:  eontaina  the  olein  with  a 
1<?  *d  hiiic.    The  residue  is  ai-ain  treated  several  timea  with 
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ether,  and  the  united  extracts  are  then  concentrated  in  a  vacuum, 
filtered  from  the  oleate  of  lime  which  is  precipitated,  and  further 
evaporated  in  a  stream  of  dry  carbonic  acid.  The  last  traces  of  ether 
are  removed  by  a  gentle  heat. 

Neutral,  yellowish  oil,  of  sp.  gr.  0*947  at  21**.  Inodorous  and  nearly 
tasteless.  Solidifies  slowly,  between  15°  and  20®,  to  a  white  mass  in- 
terspersed with  crystalline  granules.  When  cooled  rapidly  to  0°,  it 
becomes  solid,  and  afterwards  melts  below  lO** ;  but  again  congeals  if 
kept  long  at  tiiat  temperature.    Distils  undecomposdd  in  a  vacuum. 

Betlielot. 
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8  0  
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....  40  .... 
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C«IFO»,C»H»0» .... 

....  856  .... 

....  1000  .... 
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Monolein  becomes  acid  in  the  course  of  a  few  weeks  when  exp(^)scd 
to  the  air.  —  Decomposes  on  heating,  with  disagreeable  smell,  bums, 
and  leaves  a  residue  of  charcoal.  —  It  is  very  slowly  saponified  by 
moist  oxide  of  lead  at  100°,  and  is  not  decomposed  in  107  hours  by 
alcoholic  acetic  add  at  100°. 


Diolein. 

Bebthelot.      Chim.  organ.  2,  81 ;  N,  Ann.  Chim.  Phys.  41,  250. 

Monolein  is  heated  to  280°  for  some  hours  with  5  or  6  times  its 
weight  of  oleic  acid,  or  triolein  is  heated  to  200°  with  glycerin  for  22 
hours. 

Neutral  oil  of  sp.  gr.  0*921  at  21°.  Begins  to  crystallise  at  10°  to 
15'. 

Berthelot. 
mean. 

78  C 468    73-85    73-5 

74  H  ., 74    11-59    118 

12  0  96    1506    147 

0«1I»0«,20»HMO'    638    10000    100-00 

Triolein. 

C"*BP*H)»  =  C«II»0',3C»'H»K)*. 

Bebthslot.     Chim.  organ.  2,  81 ;  N.  Ann.  Chim.  Phya.  41,  251. 

Bdating  to  (HI- fat  :— 
Brahdis.     Comment,  de  ol  unguin.  noL  Gott.  1785. 
Dehhx.     Crell.  chem.  J.  3,  32. 
SCHKKLB.     Opusc.  2, 175. 
CiisyBBU>    Becherches,  185  and  244, 
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state  it  18  butteij  or  crystallises  in  needles.  It  distils  unaltered  in  a  Tacuuiu 
(Cherreul),  and  partially  so  over  an  open  fire  (Berthelot).  After  heating  to  216'  it 
is  not  solid  at  ordinary  temperatures  (Berthelot).  Inodorous,  of  mild  taste,  neutral. 
Prepared  firom  human  fat  it  contains  77*5  p.  c.  C.,  11*5  H.,  and  11*0  O. ;  from  hog's 
lard,  77-9  p.c.  C,  11-4  H.,  and  107  O. ;  from  mutton  suet,  782  p.  c.  C,  111  H., 
and  10-7  O.  (Chevreul).  See  Saussure  (Ann.  Chim.  JPhj/s.  13,  338).  Ure  {Schw, 
39,  336).    See  also  vol.  vii,  p.  237,  of  this  work. 

Decompositions.  See  rii,  240.  1.  Triolein  becomes  acid  in  the  air 
(Berthelot).  It  absorbs  in  2\  months,  in  the  dark,  6  Dcr  cent,  of 
oxygen,  and,  if  exposed  to  the  light  in  contact  with  oxiae  of  lead  or 
brass  filings,  8  per  cent.  (Berthelot).  Oil-fat  turns  rancid  in  the  air, 
and  in  thin  layers  becomes  more  viscid,  but  does  not  dry.  —  Triolein  is 
not  perceptibly  altered  by  ozone^  but  in  presence  of  aqueous  caustic 
alkalis  or  their  carbonates,  it  absorbs  ozone  rapidly  and  continuously, 
and  becomes  thick  and  soapy,  evolving  an  odour  of  oenanthol.  On  dis- 
tilling with  water,  the  product  yields  a  milky  distillate,  smelling  strongly 
of  oenanthol  and  acrolein,  and  slightly  reducing  nitrate  of  silver ;  when 
distUled  with  phosphoric  acid,  it  yields  also  formic  and  propionic  acids, 
whilst  palmitic  and  oleic  acids  remain  in  the  residue  (Cforup-Besanez, 
Ann.  Pharm.  125,  213).  —  2.  Moist  bromine  and  chlorine  convert  oil- fat 
into  viscid  products  which  contain  4  atoms  of  bromine  or  chlorine  to 
76  atoms  of  carbon.  —  Iodine  does  not  act  upon  it  (Lefort,  Compt.  rend. 
87,  29).  —  8.  Oil-fat  is  more  easily  saponified  by  alkalis  than  tallow  or  the 
fat  of  drying  oils  (see  xvi,  8 1 8).  When  heated  with  oxide  of  lead  and  water, 
it  forms  a  firmer  plaster  than  drying  oil  with  separation  of  glycerin.  — 
The  decomposition  (of  triolein  and  oil-fat)  into  oleic  acid  and  glycerin  is 
effected  (1)  by  water  at  220"*,  part  of  the  fat,  however,  remabiing  un- 
changed after  six  hours ;  (2)  by  moist  oxide  of  lead  at  100°,  slowly  and 
with  difficulty ;  (3)  incompletely  by  fuming  hydrocliloric  acid  when 
heated  therewith  to  100**  for  96  hours.  Alcoholic  hydrochloric  acid 
decomposes  triolein  almost  completely  into  glycerin  and  oleate  of  ethyl ; 
alcoholic  acetic  acid  does  not  act  upon  it  at  100®  (Berthelot).  —  4.  With 
mercurous  nitrate  (Poutet),  or  nitrous  acid  (Boudet),  oil-fat  solidifies  to 
elaidin.    For  the  deoomposition  with  oil  of  vitriol  see  below. 

Triolein  dissolves  very  slightly  in  alcoholj  but  abundantly  in  ethe)- 
(Berthelot), 

Appendix  to  Triolein. 

I.  Decomposition  of  Olive  Oil  by  Oil  of  Vitriol. 

Fb^my.    Ann.  Chim.  Phys.  65,  121 ;  Ann.  Pharm.  19,  296 ;  20,  60. 

When  two  parts  of  olive  oil  are  gradually  mixed  with  one  part  of  oil 
of  vitrioly  so  that  no  heating  takes  place,  the  slightly  coloured  mixture 
becomes  thick  and  viscons  after  some  miimtes  w^ithout  evolving  sul- 
phurous acid.  When  allowed  to  stand  for  24  hours,  the  products  first 
formed  undergo  further  change,  the  mixture  then  containing  margaro- 
Rolphuric,  oleoBulphoric,  and  glycerosulphuric  acids.  On  diluting  with 
water,  an  oily  mixtore  of  margarosulphuric  and  oleosulplmnc  acids  rises 
to  the  surface,  whilst  sulphuric  and  glycerosulphuric  acids  remain  in 
solution. 

The  oily  mixture  of  acids,  which  cannot  l»e  separated  into  its  consti- 
tuents, dissolves  in  alcohol  and  in  pun;  water,  but  not  in  wattT  co:itaiii- 
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hydroleic  acid,  when  the  cold  aqueous  solution  from  which  tlic  wliolc  of 
the  metamargaric  and  metoleic  acids  have  been  deposited  on  standing 
is  lieated  to  the  boiling-point.  The  solidified  mixture  is  repeatedly 
triturated  with  alcohol  of  36^,  which  dissolves  the  hydroleic  and  leaves 
tlie  sparingly. soluble  hydiomargaritic  acid  undissolved :  the  latter  is 
then  crystallised  from  hot  alcohol.  It  crystallises  in  hard,  rhombic 
prisms  which  melt  at  68°,  and  arc  insoluble  in  water,  difficultly  soluble 
in  alcohol,  but  easily  in  ether.  When  submitted  to  diy  distillation,  it  is 
rcsolved  into  water  and  metamargaric  acid.  The  difficultly  soluble 
salts  exhibit  the  characters  of  the  metaoleates.  The  acid  contains  71-0 
p.c.  C, and  12-26 II.;  the  sUver-salt  52-66  p.c.  C.,8-8i  II.,  and  27-59  AgO: 
fmra  these  numbers  Fremy  deduces  the  formula  C^II^^O*  andC*JI'*'*AgO'. 
Gerhardt  (Traite,  2,  837)  considers  the  formula  C*«n*0'  pmbable. 

f.  Hydroleic  acid.  The  alcohoUc  solution  obtained  in  the  preparation 
of  hydromargaritic  acid  is  precipitated  with  water  and  the  acid  is  c'x^)1(hI 
to  a  few  degrees  below  0°  for  some  time  in  order  to  crystallise  out  the 
remainder  of  the  hydromargaritic  acid.  —  Slightly  coloured  oil,  easily 
soluble  in  alcohol  and  ether.  It  is  decomposed  by  dry  distillation  in  the 
same  way  as  metoleic  acid.  Contains  73-14  p.c.  C.  and  11-86  II.;  in 
the  syrupy  lead-salt,  66-20  p.c.  C,  10-57  11.,  and  11-02  PbO;  in  the 
silver-salt,  59-52  p.  c.  C,  10-00  H.,  and  20-09  AgO.  Fr^my  gives  for  the 
acid  the  formula  C*II'^*0*,  and  supposes  that  the  salts  retain  half  an 
atom  of  water.  On  heating  the  acid  with  oxide  of  lead,  1  atom  of  water 
is  eliminated. 

g.  Hydromargaric  acid.  When  metamargaritic  and  hj  dromargaritic 
acids  are  mixed  in  equivalent  proportions,  or  when  margaro-sulphuric 
acid  is  decomposed  by  boiling  water,  and  the  acid  which  separates  is 
crystallised  from  alcohol,  hydromargaric  acid  is  obtained  in  nodules  or 
occasionally  small,  shghtly  lustrous  needles,  melting  at  60°  and  after- 
wards solidifying  to  an  opaque  mass.  The  acid  dissolves  in  alcohol 
much  more  easily  than  either  of  those  employed  in  its  formation.  It 
contains,  on  an  average,  72-74  p.c.  0.  and  12*52  H.  ( Fremy 's  formula 
G*H*»H)*)  ;  in  the  lead-salt,  56-90  p.c.  C,  9-85  II.,  and  23-45  PbO ;  in  the 
silver-salt,  60-76  p.  c.  C,  10-51  H.,  and  18-03  AgO.  In  both  these  salts, 
according  to  Fremy,  1  atom  of  base  takes  the  place  of  i  atom  of  water ; 
by  heating  with  excess  of  oxide  of  lead,  a  |-acid  salt  is  obtained,  in 
which  li  at.  PbO  replace  1  at.  water.  The  acid  fonns  a  neutral  and  an 
acid  potash-salt,  the  latter  of  which  is  decomposed  by  a  large  quantity 
of  weak  alcohol,  with  separation  of  free  acid. 

n.  Fatty  Oils  occurring  in  Nature. 

Under  this  head  are  included  the  more  fully  investigated  fatty  oils 
which  appear  to  contain  ordinary  oleic  acid.  The  following  memoks 
may  also  be  referred  to. 

On  the  behaviour  of  the  fatty  oils  with  oxygen  (Saussure,  Ann,  Chim. 
Phyi.  49,  225 ;  Pogg.  25,  364) ;  with  phosphorus  (Nieper,  Jahrb,  pr. 
Pharm.  7,  800) ;  with  sulphur  (Radig,  N.  Br.  Arch.  2,  19);  with  phos- 
phorus^ sulphury  arsenic^  and  chlorine  (Reinsch,  J,  pr.  Chein.  13,  136 ; 
14,  259);  with  chloride  of  sulphur  (Rousshi,  Compt.  rend.  47,  877).  O.i 
the  solubility  of  arsenious  and  arsenic  acids  in  fatty  oils  (G^alVkkv*:^^^ 
Jiepert.  61,  289 ;  lleimpel,  Repert.  62,  X  and  10  -,  BVouOiXoV,  Comyt.  TtuOu^ 
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a  fluid  and  a  solid  portion.  The  latter,  when  saponified  with  oxide  of 
lead,  yielded  acids  melting  at  64°,  and  fonning  lead-salts,  from  100 
parts  of  which  ether  took  up  63  parts  of  oleato  of  lead. 

Olive  oil  boils  at  315°  (Saussure).  It  becomes  paler  at  120° ; 
nearly  coloui'less  at  200°  ;  smells  and  tastes  rancid  after  cooling;  boils 
at  a  temperature  rising  from  328°  to  394°  with  decomposition,  and 
after  boiling  for  some  time  appears  dark  golden -yellow  and  syru|)y, 
and  deposits  sebacic  acid  (Pohl,  Wien.  Acad.  Ber.  12,  80  ;  J.  pr.  Chem. 
63,  400).  —  Olive  oil,  submitted  to  dry  distillation,  behaves  like  poppy 
oil  (Bussy  and  Lecanu).  By  slow  boiling  an  unctuous  distillate  is 
obtained,  from  which,  by  pressing  and  crystallising  from  hot  alcohol, 
Varrentrapp's  margaric  acid,  melting  at  55°  to  56°,  may  be  obtained. 
It  is  still,  however,  contaminated  with  margaiin  (xvi,  351),  which 
may  be  removed  from  the  potash-salt  by  ether,  after  which  the  acid 
melts  at  60°,  and  contains  74*82  p.  c.  C.  and  12*42  H.  (Varrentrapp, 
Ann,  Fliarrn.  35,  65).  Probably  palmitic  acid  (xvi,  351)  (?Kr.).  —  OUve 
oil  yields,  besides  water  an<l  gas,  a  distillate,  which  is  the  more  hmpid 
the  more  quickly  the  distillation  is  conducted,  and  which  does  not 
solidify  when  the  oil  is  made  to  boil  from  the  commencement.  By  dis- 
tilling at  a  temperature  at  which  boiUng  does  not  take  place,  and 
heating  more  strongly  when  nothing  more  passes  over,  it  yields  at 
first  an  unctuous,  and  afterwards  a  fluid,  acid,  yellow  distillate. 
The  former  distillate  is  thiimer  and  yellowish  at  the  beginning,  then 
more  solid  and  white,  and  at  last,  when  the  distillation  below  the 
boiling  point  is  nearly  at  an  end,  again  yellowish.  The  whole  of  this 
distillate  Is  of  the  consistence  of  lard,  solidifies  at  20°,  and  has  a  dis- 
agreeable smell  and  an  acid  reaction.  It  gives  up  to  water  a  non-acid, 
odorous  principle,  sebacic  acid,  an  acid  resembling  butyric  acid,  and  a 
brown  substance,  whilst  oleic  and  margaric  (or  stearic)  acids  and  a 
non-acid  fatty  oil  remain  behind  (Dupuy,  Ann,  Chm,  Fht/s,  29,  319  ; 
32,  5^).  —  Cot  ton- wool  soaked  in  oHve  oil  takes  up  2*8  p.  c.  of  oxygen 
when  exposed  to  the  air  for  two  months  (Vogel,  DingL  156,  147). — 
—  The  oil  mixed  with  platinum-black  in  a  stream  of  oxygen,  and 
heated  to  80°  or  90°,  yields  carbonic  acid  (Reiset  &  Millon). — 
With  Jth  of  its  weight  of  flowers  of  sulphur  it  forms,  when  mo- 
derately heated,  a  dark-brown,  tenacious  ointment,  which  dissolves 
in  all  proportions  in  ether,  and  is  precipitated  by  alcohol.  This 
body  forms,  with  ammonia- water,  a  yellow  liniment,  which  is  not 
blackened  by  salts  of  lead ;  with  caustic  potash-solution  it  becomes 
thick,  and  on  boiling  swells  up,  and  is  converted  into  a  jelly 
(Brandes,  Br,  Arch,  39,  77). — Treated  with  moist  bromine^  ac- 
cording to  xvi,  316,  oHve  oil  forms  a  pale-yellow  viscid  product  of 
8p.  gr.  1'276  at  9*5°,  containing  36*42  p.  c.  of  bromine,  and  forming 
Lefort's  brominated  olive  oil,  for  which  he  gave  the  formula  C^Br'H^O*. 
See  also  Knop  {Pharm,  Centr,  1854,  321,  403,  AdS).  ^  Chlorinated  olive 
oil,  (?*CI*H"0*,  obtained  by  the  action  of  moist  chlorine,  is  colourless, 
of  sp.  gr.  1*078,  and  contains  2074  p.  c.  of  chlorine  (Lefort,  N.  J, 
Pharm,  23,  345).  Concerning  the  behaviour  of  olive  oil  with  chloride 
of  limie,  see  Ldpowitz  {N,  Br.  Arch.  20,  215).  —  Chlorochromic  acid  pro- 
daoes  a  violent  reaction,  the  oil  becoming  heated  and  frothing  up 
(ThoiDBony  Pogg.  31,  607).  —  Chloride  of  sulphur  dropped  mto  oHve  oil 
caases  it  to  solidify  to  a  yellow,  translucent,  caoutchouc-like  jelly, 
which  is  not  altered  by  water,  alcohol,  or  ether  (RocUleder,  Dingl. 
Ill,  159).  —  Olive  oil  is  coloTired  hght-green  by  agitation  with  |th  its. 
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PATTY  OILS  OCCURRING   IN   NATURE.  9i 

3G  parts  of  almond  oil  at  15°,  and  in  31  parts  at  100°  (Buchholz). 
Almond  oil,  heated  with  phosphorus,  behaves  in  the  same  way  as  poppy 
oil  (Jonas).  —  Sulphur,  warmed  in  almond  oil,  melts  to  an  oily  layer 
beneath  the  surface,  and  when  further  heated,  dissolves  to  a  diirk  red, 
thick,  glutinous  liquid  which  swells  up  at  the  temperature  of  decomposi- 
tion of  the  oil,  with  abimdant  and  continuous  evolution  of  hydrosulphuric 
acid,  and  yields  a  distillate  of  dark-brown,  repulsive-smeUing"  oil,  from 
which  raargaric  acid  is  deposited  on  cooling,  the  portion  remaining 
fluid  containing  odmyl  (x,  97).  In  this  reaction  neither  acrolein  nor 
sebacic  acid  is  produced  (Anderson,  Ann,  Pharm,  63,  370).  See  also 
xvi,  351.  On  boiling  3  parts  of  iodine  with  1  part  of  almond  oil  and 
6  parts  of  water,  most  of  the  iodine  distils  unchanged,  the  oil  becoming 
heavy,  brown,  and  viscid  (Reinsch,  J,  pr,  Chem.  14,  263).  — Bromine  and 
chlonne  form  wdth  the  oil  of  bitter  and  sweet  almonds  products  of 
similar  composition ;  they  are  colourless,  of  the  consistence  of  castor 
oil,  and  contain  17*55  p.  c.  chlorine  and  32*56  p.  c.  bromine.  Sp.  gr.  of 
the  bromine-compound,  for  which  Lefort  proposed  the  fonnula 
C»BrH"0*,  =  1-252  at  19-2%  that  of  the  chlorine-compound,  C»Cin"0* 
=  1*057  at  18*5°  (Lefort,  N,  J.Pharm.  23,  282).  Conceraiug  tho  behayiour 
of  almond  oil  with  bromine,  see  also  Knop  (Pharm.  Centr.  1854, 321,  403  and  498)  ; 

•with   chloride   of   lime:    Lipowitz    (N.   Br.   Arch.   20,   215) Almond-oil   is 

coloured  yellow-brown  by  oil  of  vitriol.  When  15  grammes  of  the  oil 
are  mixed  with  5  grammes  of  oil  of  vitriol,  the  temperature  of  the 
mixture  rises  to  40*3  (Fehling).  Mercurous  nitrate  converts  almond  oil 
into  a  mass  which  is  softer  than  that  formed  with  olive  oil  (Davidson, 
Ed.  N.  Phil  J.  28,  250). 

The  oil  expressed  from  bitter  almonds  is  oxidised  by  mtric  acid^  with 
the  same  phenomena  wliich  occur  in  the  oxidation  of  castor  oil,  yielding 
cenanthyhc  acid  and  a  non-volatile  fatty  oil,  together  with  oxalic,  suc- 
cinic, suberic,  and  azelaic  acids  (Arppe,  Ann.  Pharm.  120,  292).  — 
Almond  oil  takes  fire  with  chlorate  of  potash  and  oil  of  vitriol  (A.  Vogel, 
Ann,  Pharm.  74,  1 1 5).  It  forms  with  alcoholic  ammonia  an  amide  melting 
at  92°  (Carlet,  Par.  Soc.  Bull.  1,  73).  — When  heated  with  chloride  of 
mercury  it  becomes  black,  and  evolves  acid  vapours  (E.  Davy). — 
Ahnond  oil  yields  a  very  hard  soap. 

Almond  oil  dissolves  in  about  25  parts  of  cold,  and  6  parts  of  hot, 
dtcoholj  and  mixes  with  ether  and  chloride  of  ethyl  (PfafT).  According  to 
Brande,  it  dissolves  very  shghtly  in  alcohol  of  sp.  gr.  0*82,  and  in  3*2 
parts  of  ether,  and  according  to  Planche,  in  4  parts  of  acetate  of  ethyl. 

8.  Fatty  Ant-oil.  —  Obtained  by  expressing  the  residue  which 
remains  ui  the  distillation  of  ants  with  water.  Saffron-yellow ;  tastes 
mild  at  first,  afterwards  irritating  (Gobel).  Reddish-brown,  trans- 
pArent ;  fioats  on  water  and  solidifies  at  a  moderately  low  temperatiu'e. 
Fonns  soap  and  plaster  (Margraf ). 

4.  The  almonds  of  Anacardium  orientale  contain  a  httle  sweet  oil. 
The  pericarp  contains  Jrd  of  a  blistering  oil  of  sp.  gr.  0*991,  easily 
solubk  in  ether,  and  turning  black  in  the  air  (Lepine,  N.  J,  Pharm. 
40,16> 

5«  (HI  of  the  seeds  of  Argemone  meoncana.  —  Orange-yellow,  mild. 
Bemains  fluid  at  8°  (J.  Lepine). 

6.  Oil  of  Aspidiiim  Filix  mas. — On  treating  the  ethereal  extract  of 
tbe   root  with  water  containing  ammonia,  filicic  acid  is  taken  up 
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therelij,  wliilst  the  oil  femains  dissolved  in  the  other.  —  Dark  gniiw- 
gn.*on,  thicker  than  olive  oil,  tastes  first  mild  and  afterwards  harsh, 
arid  Binelb  like  the  root,  Dep^^itsi  no  sulid  fat  even  in  wint&r*  Saponi- 
Qi^H  with  aome  drfEculij,  and  yields  a  greei),  soft,  friable  enda-soafi* 
Cuntjuns  Luck's  tilixuleic  acid  (p,  74)  (Lnck^  JoArfi*  pr,  Phatnu  22, 
153).     See  alao  Wiuckler  {J%,  Pharm,  22,  48)* 

7-  Oil  of  the  almonds  of  Azadirmhta  tndica.  —  Yellow,  of  ap.  gr, 
0*921,  Tastes  bitter ;  smells  like  garlic ;  congealB  at  +  7^*  Yields  by 
8ii[H>nifi cation  35  p,  c.  of  fatty  acida  meldhg  at  SO^^j  and  G5  p,  c.  mcltinfr 
at  44°  (Lepine), 

8.  Oil  0f  Barhfj-mmL  —  Ohtaiiied  by  exhauating  the  meal  first  wtUi 
water,  and  afterwards  with  hot  alcohol.  Greenish -bmiTTi,  thfi'k  oil, 
which  U*eotnes  granular  in  the  cold  like  olive  oil,  and  stnells  and  tastes 
like  fusel  oih  Saponifiable-  DissolveB  aUghtly  in  alcohol,  and  ia  pre- 
cipitated from  the  solntion  by  water  (Fourcroy  &  Vauquclin^  N*  GthL 
2,  383). 

9.  Oil  of  Bifch-nutM.  —  From  the  kemeU  of  Fmjiw  s^kaiica. 
Yellow  I  has  a  mild  and  agreeable  taste,  ajid  a  faint  odtmr,  Sp,  gr* 
0*9207  (Lefebvre),  0'9225  at  1,^*  (SchSjbler),  tV023(Fabhroni).  Tbickena 
and  becomes  tiirbid  at  —  15%  and  8ohdifies  at  —  17','>'*  to  a  }ellttwi«h- 
wliite  maiis  (Schubler)*  Contiiins,  on  the  avemge^  75'1 1  p.  c.  C,  1 1  *or»  II., 
a  ltd  13*S3  (X  ( Left^rt).  —  With  mnist  clilnnite  ii  fonnn  Loff*rt'9  thhnnafni 
hteck  ttil  o(  sp.  gr.  ri)H4  at  UK>%  of  tfie  consifttem^  of  castor  <*il.  ami 
containing  22'72  p*  c,  chlorine ;  with  moist  brumine,  hmmitiated  heevk  oil  of 
sp,  gr.  r353  at  6%'),  cont^aining  4u%'j7  p,  c.  bromine^  Lefort  (/V-r  */. 
PlmntL  23,  342)  proposes  the  fonnuli^e  (.?^1I'*1.>*  (for  bec^ch-nat  oil), 
t^ii'H^lKI*,  and  C^n^-BrH)*.  — The  oil  yields  a  soft  soap  (PeHetirrV 
It  forms,  with  alcoh*jUc  ammonia,  a  very  sirmll  quantity  of  an  amidt! 
melting  at  70*"  (Carlet).  —  DiBsolves  in  2 J  parta  of  acetate  of  etliyl  at 
VM}""  (Planche). 

10.  Oil  of  the  HCfk  of  Bttttn  frondosfu  —  Yellow  j  of  8p*  gr-  0*917; 
nearly  ta^tefess.    Sohdifies  at  10^  (Lopiue)* 

IL  Oil  of  IA«  ««ee/j  of  Cahph^lltm  imphtfllum. —  Qrocti-yelk>w ; 
bitti.T  ami  aromatic;  of  sp.  gr.  0't)42,    SoUdities  at  +  5*  (Lepine), 

12.  Oil  ft'om  the  nut  of  Canarinm  rommune, — Mo<k*n*tidy  mobilr; 
colon  rlt^Rs.  Taste.^  Kwcetish.  Ass  tunes  the  consiHtence  of  bcmey  in 
the  cold*  from  crj-stallirtalifin  of  stearin.  Contains  47  parts  f«f 
stearin  to  53  \mis  of  oil-fat.  Tunjs  rancid  in  a  yt^axv  Tbo  fvoah  oil 
deponits  stearin  at  a  temperature  of  15**^  hut  aftt^r  k*^^piiig  for  dgbt 
months,  the  stearin  m  deposited  only  at  —  2*5*  (Brno,  itiktioL  iiaL 
1^23,  No,  Dl,  p.  CO). 

1  ?5.  Oil  of  the  almondi  of  Casmvium  pomifii-um  (the  ciP*hiiw*iiiitV  — 
SwiM^t,  pale  y«4lMW  oi!  of  sp.  gr.  t>91tj.     The  peric4U-p  oT 
tains  a  tliick  vimd  i*hKtering  oil  of  »]k  gr.  1*014,  which  ,* 

and  tltms  darker  m  the  air.     Histsolvea  in  aknihol  arid  ct  hi 
fxci>ption  *if  5ome  white  flocks,     l>ye&  linen  a  iM.>nnanent  v  1 

(Kopim^). 

1 4-  Oil  of  Cotton* fi^ed$*  —  Contains  palmitin  and  a  largt>  quantitr  of 
Olcbi  (SUmwir,  iV.  Kdifi,  PhiL  Joum.  %  11  ;  Chan,  Centr.  lH5y,  140.— 
See  aku  WUtianis  {DimjL  43,  239 )«  ^^ho  ajij^L^ars  to  regurd  it  v^  a 
diytoif  oil  — Sp.  gr.  ouao*;  at  15"  (I.efcbmO. 
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15»  CfotonoiL — From  tbe  fniit  of  Croton  Ti^lium  (Handhttclt^  \i\l 
[I],  :2 3).  —Thick  brown  oil,  liaviug  a  Mtrori^i^  mnt-'itl  odinjr.  At^ts  ixs  a 
violent  purgative*  Wheji  nil*l>ed  u^K>n  the  skin,  it  prodiit^os  iitUaTJinin- 
tion,  the  oil  obtained  from  the  press-cake  by  diaplaoemejit  with  nlcohdl 
hemg  more  active  in  this  respect  tliati  the  expres^^ed  ciih  Becnm£*s 
cloudy  on  f^Iight  oooUrig,  from  separation  of  solid  fatfy  arids,  Crntou 
oil  chsfiolves  m  2S  parts  of  alciihol  of  85  p.  c,  Tlie  iJt"utral,  bnght- 
yellow  oil  which  has  betm  freeni  from  admixed  realn  and  free  fatty 
acids  bj-  whaking  with  alwholic  pjtash*  requires  *]5  parts  of  alcohol  ft*r 
fiiilution  (Schlippe).  According*  to  earlier  .statemout.s  it  is  eafiilj  soluble 
in  alcohoL  *— Croton  oil  is  not  aohdilaed  by  nitrous  acid,  — (In  ex[)osiu*e 
to  the  air,  it  forms  a  thick  viscid  mass,  dMering^  from  that,  formed  with 
poppy  oil,  and  probably  resulting- only  from  the  lilKTation  of  fatly  acids*, 
and  not  from  the  decora f position  of  diying  oil  atids  (Schli^ipe)*  A  mix- 
ture ol  ciitjtoti  oil  and  alcc»holic  ammonia  dejxjsitH  crystal?*  f>f  an  amido 
which,  after  re-ciystallisatioii  from*alcoliol,  melts  at  KKi'',  and  has  the 
composition  of  margaramide  C^Nll'K)'  (Rcwiiey,  /-  p7\  Chem,  fi?, 
160)*  Croton  oil  yietda-,  wheu  saponified,  a  brown  soap  and  a  black 
motiier-liqiior,  which  is  decolorised  by  acids  (Schlippe), 

CrotoH  oil  contains  crotonol  (xiii,  370),  together  with  a  decomposi' 
iioii-jMPoduct  thereof,  to  which  it  owes  its  smell ;  also  stearic,  palmitic, 
niyristic,  lauric  (this  acid  passes  over  tog-ether  with  a  de  com  posit  ion - 
product  of  croton  oil  on  iKHliug  the  seeds  with  water),  angelic  (x,  413), 
and  cro tonic (€*I1*0*)  acids  in  the  fonii  of  glyeerides,  A  mixture  of  the 
last  two  acids  appears  to  fomi  thi}  jafrnp/t  it:  add  of  PeUetier  &  Ca  vent  on, 
and  the  crotomc  ftcid  of  tlie  ohler  cheniii^ts.  (Jroton  oil  contains  two 
other  members  of  the  oleic  acid  (C^'H"  ~  *0*)  series,  probably  C**H*H)*  and 
C»irH)*  (Bebhppe,  Ann.  Pharm.  105,  1). 

The  lime-Boap  obtained  from  crotou  oil  dissoh^es  partially  in  etljer 
with  yellow-brown  colour.  On  distiUirig  off  the  cthen  decompoeing  the 
residue  with  carbonate  of  potash,  and  precipitating  the  resulting  soln- 
tion  of  the  potash-soap  with  chloride  of  barium,  a  baryta-soap  is  obtained, 
which,  after  washing  and  drjung,  exhibits  the  following bi^haviour.  It 
givt^8  up  to  boiling  alcohol  a  portion  which  crystal liees  from  the  filtrate, 
melts  easily  to  a  clear  oil,  and  contains  22'i)  p.c.  baiyta  (fC^lP^BiiU*— 
22  8-t  p.  c,  BaO).  From  the  portion  remaining  nndiss^ol  ved  after  twice  hoi  I  - 
ing  witli  alcohol,  etber  takes  up  a  barvta*salt  containing  32*1 2  p. e.  baryta 
(f  C**H»*0*  =  :32'2  p,  c.  BaO).  The  bar>  ta-salts  obtauied  by  four  times 
repeated  boiling  with  alcohol  contaio  24*7,  23-02,  23-1  and  29'2p*c. 

yta,  Ilenec  Schhppe  supposes  croton  oil  to  contain  two  or  more  Uftuid 
ids  belonging  to  tlie  same  series  m  oleic  acid^  but  differing  therefrom. 

16.  Oil  of  the  seeds  of  Daphne  Mt^ercum,  Oleum  Seminmn  CoccognuUL 
—  Ex  t  racted  from  t  he  bru  i  Hed  s  eed  s  by  1  m  ling  alc<  ^h  ol ,  G  rec  n  ish-y ello  w 
or  yellow*  Sp*  g^n  O-DH,  of  that  obtained  from  very  old  seeds  0-921. 
Acts  as  an  imtant  and  vesicant.  When  the  alcohol  which  has  Ijoen 
used  for  its  extraction  is  c^njled  to  —  12*5**,  the  oil  float  ing  uu  the  sur- 
face l>eing  first  removed,  it  <lep<>sits  fatty  granules  wliich  do  not 
possess  blistering  properiies  after  purification  (Martius,  iV*  Br.  Arch. 
110,  39). 

17.  OU  (*f  Earth-almond,  —  From  the  roots  of  Cyptrus  umilentui. 
Sp.  gr.  0-9 18.  SmeUs  like  hazel-nuts,  and  has  a  stightly  camphory, 
not  diEagreeable  taste.     Deposits  st4?arin*     Yields  a  good  soap  with 
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iiii'l  I'ltiilili-  iiiily  ill  :i  V.w^i'  i|n:iiitity  of  |Niiliii;r  a1('nh<i1,  hut  i-aMly 
I'.liiMi-  111  I  III.  i"r\Vi//.ii.  Srhir.  r.l.  "iCI).  SiM'  \Vri;,^t  {Phnrm,  Cctitk 
l»'tn.  ;r.'l)  \\li'M.l.t:iiii«il  a  ^a|ioiiiti:rli!i'  tat  soliiMc  in  aloihnl. 

:»n.  /;,/ .  /  /■•„,./„./ A/.i  l..ithiiri<  ( ll'-,i^1fn„h,  viii  \'2\  21.  —  Palo-vi'llow 
•'•I  "I  'I'  :■!.  M'.i.ful.  r..r./i  :iliii;^r  ;,t  _  II-J.'i. — Tlir  i»il  rxtractc'ii  hv 
iiti'iliiil  III  I  i)ii-i  iiiiit  iMi*  w  vhiti-  t'l  \  ^l;illinr  ImhIv,  a  hrnwn  i»il,  a  n'>iii, 
iiMil  iitlii  I  tiil>  liimis  (Siinlnir:iii,  ./.  /'/iirrm.  Ul,  !J."il» ;  Ih;  Atxh,  IVX 
*''i)  'Mh-  ml  ivliiirlnl  hy  rlh«T  (Tli'iinU)  aii«t  thf  «'X|»n»KWil  oil 
(«  III  \.illi.  I  J  ill  I H I'll   wliilr  Ml  rillfs  f>l)  ki-rpitilT  {J,  Chini,  imth  5,  35(i^. 
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21.  HcLzeUnut  Oil.  —  From  the  shelled  nuts  of  Corylus  Avellana, — 
Thick,  pale-yellow  or  nearly  colourless,  inodorous  oil  having  a  mild, 
agreeable  taste.  Sp.  gr.  0*9242  at  15°.  Becomes  very  thick  at  —  15° 
to  10%  and  congeals  at  —  19°  to  a  yellow- white  mass  (Schlibler). 
Contains  77*4  p.  c.  C,  ll'G  II.,  and  11  "6  0.  The  colourless  chlorinated 
oil  of  sp.  gr.  1*081  at  3*5°,  contains  20*65  p.  c.  of  chlorine :  the  yellowish 
brominated  oil  is  of  sp.  gr.  1*28  at  2*3°,  and  contains  30*47  p.  c.  of 
bromine  (Lefort).  Lcf(irt's  formulae  are  C»H«0*,  C*»C1'II»0*,  and 
C*Br-H**0*.  —  With  alcoholic  ammonia  it  forms  oleamide  (Carlet). 
Dissolves  in  7  parts  of  acetate  of  ethyl  at  12*5^  (Planche). 

22.  Oil  of  Horse-chest  nuts.  —  From  Aesculus  Hlppocastanum.  Golden- 
yellow;  of  Sp.  gr.  0*927;  solidifies  at  1*25°;  smells  and  tastes  like 
beet.  Easily  saponifiable.  —  Vauquelin  extracted  .from  tac  scales  of 
Aesculus  Hippocastanum^  with  hot  alcohol,  an  inodorous,  green-yellow, 
rancid  oil  which  yielded  a  moderately  fimi  soap  with  soda. 

23.  Oil  of  Hie  fruit  of  Mesuaferrea.  —  Chestnut-brown  oil  of  sp.  gr. 
0*954,  sohdifying  at  5°  (Lepme). 

24.  Oil  of  Morels.  —  From  Helvella  Mitra.  Thick  oil  lighter  than 
water,  having  the'  smell  and  taste  of  liiorels.  Forms  a  hard  soap  with 
Boda.  Dissolves  in  alcohol  and  ether  (Schrader).  Morels  contain  also 
a  white,  crystalline,  pearly,  and  tolerably  hard  fat  resembling  spermaceti. 
It  melts  on  platinum  to  a  clear  oil,  burns  with  a  somewhat  fatty  odour, 
and  leaves  charcoal.  Dissolves  easily  in  cold  alcohol  and  ether,  slowly 
in  olive-oil  (Schrader,  Schw,  33,  393). 

25.  Oil  of  the  seeds  of  Nigella  sativa.  —  Orange-yellow  ;  of  sp.  gr. 
0*92  ;  congeals  at  2°.     Smells  aromatic  and  camphory  (Lepine). 

26.  Fatttf  oil  of  the  root  and  seeds  of  Paris  quadrifolia.  —  Extracted 
by  ether  from  the  roots  and  seeds  which  have  been  previously  exhausted 
with  water  and  alcohol,  and  freed  from  paridin  and  resin  by  treatment 
with  cold  alcohol  of  sp.  gr.  0*85.  —  Green-yellow,  non-drying  oil  of 
sp.  gr.  0*935.  Dissolves  with  diflQculty  in  alcohol,  but  easQy  in  ether. 
The  acid  separated  from  the  soap  solidifies  easily  (Walz,  /.  pr.  Fharm. 
6,  10). 

27-  Oil  of  Parsley.  —  From  the  seeds  of  parsley.  The  powdered 
seeds  are  exhausted  with  alcohol  and  the  tincture  is  decolorised  by 
animal  charcoal  and  Jths  of  the  alcohol  are  distilled  off ;  the  residue  is 
then  exhausted  with  ether  or  chloroform ;  the  extract  is  again  tub- 
mitted  to  distillation,  and  the  last  traces  of  ether  or  chl<n*oform  are 
allowed  to  evaporate  spontaneously  in  a  basin.  The  residual  liquid  is 
triturated  with  -J-th  of  its  weight  of  htharge,  left  to  stand  for  48  hours, 
and  lastly  filtered  through  charcoal.  —  Colourless  oil  of  sp.  gr.  1*078 
at  12®,  becoming  cloudy  at  —  12°  without  solidifying.  Tastes  sharj) 
and  biting,  smells  strongly  of  parsley  seeds,  and  has  a  faintly  acid 
reaction.  Deflects  a  ray  of  polarised  light  slightly  to  the  left.  Free 
from  nitrogen.  Febrifuge.  —  Evolves  a  few  bubbles  at  150  to  17;')°, 
and  becomes  coloured  at  220%  without  losing  weight  or  being  essentially 
altered.  Combustible.  Assumes  a  splendid  red  colour  with  oil  of  vitriol 
and  solidifies,  losing  its  taste  and  smell.  Parsley  oil  is  converted  into 
a  resin  by  nitric  acid,  but  is  not  altered  by  hydrochloric  cicid.  Potos^slum 
evolves  gas-bubbles,  and  disffolvos.    Parsley  o\\  iorm>^  u\\  cmv\«vvN\\ 
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ft5  ii*?*LKlLI  n   ^dlLEX. 

tri':*    ^Zil^  JTizii-rxz   Tn».-wr-^  tnif-   lir^l^^r   ■ntmnr?  after  IgitSllOn  With 

i=iii«>:ii  T  TvnAng  Tz;kh.rr^i  —  T!^  .il  2f  zxi»:in;^«fr  in  «wter.  bat  easily 
scc::::^':  -  aV-  '». ."  .x  ;•  -  n'  7.  :.  -  iJc  iLraL'  i^mml  aoetite  of  lead 
poroAr^  :l  litf  >  .-L-ii n  &  imir  .-xaonissf  -wiach  dinppeaxB  oa 
WATT.-.-  r  i^i'i  t:«:«f'ij?  ^ru:^  :i  "im  "mL — F^ty-cil  dtuolves  in 
ck^rrv-  a.-ii"  ^=<i  :i  iJ.  Trori:  Ci?  n  -rrr^  *i*i  rliir-.'-ncw  (HomoIIe  and 
Jv'«:.  .V.  r  7^x-n^  iS  ill  T^i.ir^.  T>-7r:\  ;^  *,-.S^  It  IS  doobtfnl 
'wbt'bti'  lijs  :oiT  iLXjs:  :«:  r:[L-?*i^irei  k^  :i*a:!Ljmz  to  the  fatty  oils 
(KrA 


oil  of  s^v-  -'.  -rli:  t:  • :  \  ':^:er  'julz.  :Z  t  Irassaca,  thidrer  th^ 
hemp  .vi  !>cx"*:»->e*  .-j  .:»rr  *:  —  ?*  fr  cl  «ciK«a.Ta  ci  white  todkSj  and 
Pi>l;i:3i>s  a:  -  v?-  :  a  "v j  r^si  iiass.  Has  as  a^irveable  taste  and 
smell  of  i!r:::.'.^  LasTj  nri;*.  z%ZiTjL  usi  ressazM  greasy  when  ex- 
pi^xi  TO  :hi  a:?  >.-i/:t'-.r . 

:?i*,  i\:  .  *  :  w  *  '~i<  ■'  7.  'i.*'..7i..;  f?:.7>«-c.  —  IV«-Trilow  oil  of  sp.  gr. 
<>^4,\  hATlr^:  a  :vi:5»:i:c>    :o  ■:.:  .kL-i   rcnar  lacUL    Solidifies  at  8" 

,^\  ,^.7Tw  <\\  —  Fr.ci  :V  rr:L:  :c  si^si^vm  tuntmiale.  Golden- 
yoUow.  i»v^::3vw^A:  iijiLz-r  t^at  ajuoi  rC  InxlorMis,  and  having  a 
slijrhi  lAsio  of  S:t.v.  >..  -.  >.-:*.<  as  \V  iLefort):  0-9285  at  15* 
(U-fobvT\  ^:  i-ii^S  a:  T  \  >.i:  a:  ::v.  i-.-lsS  ax  31-S\  water  at  17-5' 
U^nc  1  (IW.Iv.  O.v  :i: :,<  •:.  at  a^rA£^\  7i>44  p.c-  C^  10-74  H.,  and 
IS  8??  0.  <  W\:n  \.  —  K.  t::.^i.>  :xAr  at  4\  aad  i».iidifi«  at  —  5"  to  a 
yillow-wh::i\  :.•  v..  ,ri  :.-•  vi>  :..j;<s  ?  •:/  ^  Bt\>:aaes  lancid  oo standing 
In  the  air.  The  .::  \>  .i.--:  r;s:-i  :  t  '>:A::nc  :•'  UiV— 21o',  evolving 
whito  vAjxv.irs  a:  :hc  '.a::-.:  :;r.;>.ri.':--:',  at.:  afr^'ariii^,  after  cix>ling, 
l»ri:rl»tor  than  a:  f.rs: :  ::  ^.o  r.  '>  i^rK-. r  a:.:  vt'.?  wish-bn^wn  at  300  , 
and  Kuls  ai  ;vV>— o;'"'  w;':.  ,ii\^ .-  ;•  ^k.:;  .:■  .r..Ll>.  —  Sesame  ciil  forms 
with  c\l  r.\/  a  v;>,\i  >«'/.:%•"  o  :..;.•  .....i  diL-^ei  than  the  oil,  of  sp.  gr. 
I'OOio  at  l>\  a:u?  iV:.:A::  i:,^  17  ::4  ;».  o  vf  o5:V>riae-  The  hr<muk€'C<m- 
pc'UfuI  ooH tains  oJ  CI  i\  i\  .  f  :  r  r.,.:'.t  :  ::>  <;■,  p-.  at  IS^  i«  l*2ril.  I^efort 
pmiN»»os  tho  foniaiU;  l^il•\^  i"^^:H'\>.  and  C»BrirH)»  (Lcfort,  -V. 
J.  Phfirm,  2o,  -Jn* L  —  S.  s,\:v.v'  .  .\  ;>  :..  *  «>i.^re«d  bv  shaking  with  jth 
it<  v..hi:m-  i«:  syniiy:-  '<;.;.:  .^  ,i, . :.  Who:i  shaWn  with  an  ctinal 
vi»luiiio  of  sulpliurio  aoivi  .  f  s;^  ^.  l-47o  t-  Ivo.  it  apjx?are  proeuirfi 
aft4.T  15  minm OS  :  troattV.  in  uw  s;inv  way  with  nitric  a<.-id  of  sp.  gr., 
it  is  oil.mrt'ti  in  livoininut<<  r.r.i:i::\"'-Vfliow'  and  with  an  acid  c»f  sp.  gr. 
1-22  «»r  1-33.  nil  K\ilvort,  J.  y-,  (V--?.  t^l,  ,^.>4V  Oil  of  vitriol  forms 
with  sc'Kamt*  «•!]  a  n'il-bri«\v:i  vl'v.  w};ioh  ov.»lvos  sul|4iuroiis add  when 
heated  ;  water  tliMws  \\  wn  th.  Vi  :>  »!n  a  curl  v.  white  and  purine  pre- 
cipitate ( Pi  ilil.  H'lV/j.  Ali^L  Ji'  \  li\.v>:  J.pr,Chcm.  63.4iX).) 

31.  Fiittt/  oil  f'j  Silim'triif.  —  Obtaiir.^l  by  oitractiiig  with  alcohiJv 
and  washing  the  extract  with  Imi  water.  Browii-gn>on  oil,  remaining 
fluid  at  U'.  Li;:hter  than  wator.  Neutral.  Dissolves  easily  in  cold 
alcohol  and  ether.  Easily  K:i)»>Mitiablc  by  caustic  ))i^tash  ;  loss  easily 
by  oxithi  of  lead,  yielding  Rtearie  acid,  aiid  a  liquid  acid,  pn>bably  ofeic 
( LasHaii^-ne,  J.  Chim,  mt<L  20.  471V 

32.  SpirtdU'tret  oiL  From  the  sc»cds  of  Euon^tmus  Europonu  (Hand' 
^Hch,  viii.,  [2]  22).     Acoirding  to  Schiiblor,  a  reil-brown  oil  of  ropul- 

lalonratid  tji«te;  accxirdin^  to  Schweizor,  bright-yellow,  smelling 
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like  rape-oil,  and  having  a  bitter,  afterwards  harsh  taste.  Sp.  gr. 
0-938  at  15*,  being  the  heaviest  oil  after  castor-oil  (Schiibler).  Viscid 
oil,  becoming  thicker  at  —  16°,  with  deposition  of  stearin,  and  solidi- 
fying at  —  20"*  to  a  red-brown  mass  (Schiibler).  Solidifies  at  —  12 
to  15°,  and  deposits  colouring  matter  (Schweizer).  Non-drying 
(Riederer).  Gives  up  to  warm  water  a  bitter  substance,  but  no  free 
acid.  Dissolves  with  diflSculty  in  alcohol,  the  solution  having  an  acid 
reaction.  Not  precipitated  from  its  ether-alcoholic  solution  by  alcoholic 
neutral  acetate  of  lead.  — The  yellow  potash-soap  is  decomposed  by 
acids,  oleic  and  margaric  adds  being  separated,  whilst  benzoic  and 
acetic  adds  remain  in  solution.  The  benzoic  add  is  present  in  the  oil 
in  the  free  state,  the  acetic  add  as  glyceride  (Schweizer,  J.  pr.  Chem. 
53,  437 ;  Ann.  Fharm.  80,  288 ;  Lieb.  Kopfs  Jahresb.  1851,  444).  See 
also  Riederer  (Kastn.  Arch.  6, 418 ;  Ann.  Fharm.  8,  209).  His  euonymin 
was  obtained  by  evaporating  an  ether-alcoholic  solution  of  the  oil  with 
magnesia,  exhausting  the  residue  with  alcohol,  evaporating  and  exhaust- 
ing with  ether. 

83.  Oil  of  the  seeds  of  StercuUa  fcetida.  —  Bright-yellow,  of  sp.  gr, 
0*923,  not  congealing  at  8°  (Lepine). 

34.  Oil  of  various  species  of  Thea  or  CameUa. — Used  in  China  as 
olive  oiL  Inodorous,  and  of  straw-yellow  colour.  Does  not  solidify  at 
5*5°,  but  resembles  an  emulsion  at  4*5°.  Sp.  gr.  0*927.  Contains  25 
parts  of  stearin  and  75  of  olein.  Insoluble  in  alcohol,  and  very 
slightly  soluble  in  ether  (Thomson,  J.  Chim.  mid.  13,  409 ;  Dingl  66, 
240). 

35.  Fatty  Oil  of  Truffles.  —  The  oil  extracted  by  ether  is  greenish- 
brown,  randd ;  tastes  sharp  and  harsh  ;  reddens  litmus,  and  is  heavier 
than  water.  It  deposits  stearin  on  standing,  and  yields  traces  of 
volatile  oU  when  distilled.  Saponifiable ;  soluble  in  hot  alcohol  (Riegel, 
Jahrh.  pr.  Fharm.j  7, 225). 


Elaidin. 
CiuBpHoit  ^  C«H«0«,3C^IPH)». 
Literature^  History^  and  Ibrmation  (p.  74). 

The  product  of  the  action  of  mercurous  nitrate  or  hyponitric  add 
on  olive  oil  is  dissolved  in  a  small  quantity  of  ether,  and  the  filtered 
solution  is  cooled  to  0°,  whereupon  the  elaMin  crystallises  in  nodules. 
It  is  freed  from  the  red  mother-liquor,  by  washing  with  cold  ether 
(Meyer).  Boudet  boils  the  impure  elaidin  with  alcohol,  but  Meyer  did 
not  succeed  in  decolorising  and  purifying  it  by  this  method. 

White  mass  resembling  stearin  and  melting  at  82®|(Meyer),  80° 
(Boudet).  Like  stearin  it  has  two  different  melting-pointe,  the  first  of 
which  is  28*7°,  the  second  28^  (Duffy).    See  further  under  Tmtearin. 


IV^ 


'"*>  JJ¥1A1KX  TO 


r:-r fi&t    TMT    TMS 

:j^h^ >*4 u-:w  ii« 

::!  : *p  i^^-  u« 

C'EE*:*  JC»=»j* *»    lx»»    liXHSO 

TW  suiuxL  ■iiwHt.eMac  ly  ^."^  *^  i  iiiiiT"  ■  li  ji-m^f"**  mad,  vbieh  bevw 
TmkSff  It  ^TmoBs  rr  jbu. *itjJiaB^wt :  ksaer  ^ir  ■ibiii  4"™1»^  and  tiK  Tiew  of 
Ogga^p-ft^  J?-^.^  :.  ir?»  v^  JHEMtiiwt  <uwA&  »  ii'iiii  viik  olm  (triofetn),  an 
Trat^ETM.  iuuflcuL.  *..it'tnTi  saj  jotTtij  ^  a  tamfooad,  d  djmiiii  with  two 
iLdbnac  Ani&«.  .•*jcgBgc*fmnng  jJ  aif  iMsanaezvEL  cf  «£fv  od  (Er.)- 

r<Kviiiaiwii:>"i<K^  TLkiTn  socmjcsed  icy  drrd&CiAilHw,eniit8  m  strong 
peoi5cr&zji:r  .^Snr.  «wclt?s  i:%<i?&  jpri  jieUs  a  fluid  ifigtfllate  which  is 
bitjc%nr  ,a  ^>*ilnx.  ia»i  '^iK^k.'".^  v-^er.  *cccic  add.  eliidic  acid,  and 
v:L^j[h  ja»r  :?!nrj:«aniarl».'  :(L  T:wniri<  the  end  of  the  distillation 
:3^^*{c  ^'v:  ^  ccxiritfL  a  5nz;Ll  «~Lau.;irr  oc  chanml  remaining  behind 
^S^^dfiie:  *  Mf  j^r.  ^t  zhi  brj  ^Eis:LCak&?^l  oc  daiiifiiu  obtained  acrolein, 
eiaSiic  ^-^i.  ij'ir-:oLrt»  cs^  J^«i  itfdiApsiiehaciiradd.  —  Ebidin  yields  bj 
$it^yiuv.^rr^;t%^  -;liiI*U%:  itdd  B^r&ie:  :  a  zsixtiiie  of  elaidic  and  margaric 
*a*i5*  3ir'v-i3^  a::  ?S  3-»  wbix.  ■.■a.7"".h  be  s^nrated  into  the  pore  adds 
n^-NTN-srjk-i:>ur:'a  Xf  jer  ^  —  ITjjt.'^itrtc  acid  fMins  with  ebudin  a  fluid 
vvcuixs::!'!  -.c!::^:':::!^  aaL  jcttJ  S.-ber  hi  oxjgeii  and  the  dements  of 

Klaidirt  iis^'Lvvs  ia  i4X>  ports  of  Nxfing  aleokoi  of  sp.  gr.  0*898, 
;a£Kl  *!;:>«.*  :,^  A  >Ii^:  exKas  ia  s^.vn^er  akv^ioL  and  in  all  proportions 


■annitk  BkJeate. 

Bkhthklot.     .V.  Ai%.  r*»:«,  PijK  47.^6;  Ckim.  organ.  2,  192;  ZW. 
A* sty,  J^iXne^y  1^5^*  '>»>0. 

M^mmiU  ^<'.^we.     B^*iMmuMMiTja«$ier  (p.  xr,  363). 

OhtaiiieJ  in  the  s*ame  mjiimor  as  the  corresponding  palmitic  com- 
pouiul  (wi,  :^8<>).  The  tlhor  ompIovtM  in  its  extractionl  ikewise  takes 
up  oloato  o(  lime,  whi_^h  is  dep^»siicvl  when  the  ethereal  solution  is 
\\u\iW  to  IhmI  in  a  vacuum. 

Noarlv  i>>lourie:J.'^  neutral  waxy  mass,  becoming  soft  and  tenacioos 
til  II  >*^Mit1t*  \u\\U  and  aiterwanis  melting  to  a  yellowish  liquid.  On 
v\  a|M»ratinvjf  its  solution  in  a  vacuum,  it  remains  as  a  spongy,  distended 
vUM\r  mass.  —  When  heated  with  hydrate  of  lime,  it  is  resolved  into 
laaiiiiilau  ami  oleic  acid.  —  Dissjlves  in  ether. 

Berthelot 

^., ^ 604    72-82    72» 

^ ^ 76    ^      l<h98    11-4 

,_ ^ 112    16:20    ^ 16-3 

iOHHao> 692    10000    ^    lOOO 
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Bromine-nucleus  (?*Br*H*. 

Bromoleic  Acid. 

C««Bi*H»0*  =  C«»Br»H«  0*. 

Lefort.     CompU  rend.  37,  28 ;  J.  pr,  Chem.  60,  179 ;    Fkarm.  Centr, 
1853,  491 ;  in  detail  N.  J.  Pharm.  24, 113. 

Oleic  acid  treated  with  bromine  and  water,  according  to  xvi,  316, 
is  converted  into  a  brown  oil  of  sp.  gr.  1*272  at  7*5^  which  boils  at  200°, 
and  reddens  litmus.  Contains,  on  an  average,  36*45  p.  c.  of  bromine 
(calc.  =  36-36  p.  c.  Br). 

Chlorine-nucleus  C*^1«H» 

Chloroleic  Add. 
C*K3Pn«0*  =  C«C1«H»  0*. 
Lefort.      N.  J.  Phaim.  24, 113. 

Obtained  from  chlorine  and  oleic  acid  in  presence  of  water,  accord- 
ing to  xvi,  316. 

Brown  oil  of  sp.  gi\  1*082  at  8°,  thicker  than  oleic  acid.  Reddens 
litmus.  Boils  at  190°.  Contains  on  an  average  20*61  p.  c.  of  chlorine 
(calc.  =  20*23  p.  c.  CI). 

Aniidogen-nucleus  C*AdH**. 

Oleamide. 
C««NH«0»  =  C»AdH»  0«. 

BouLLAT.  N.  J.  Pharm.  6, 329 ;  abstr.  J,  pr.  Chem,  32,  223 ;  Compt.  rend. 

17,  1346. 
RowNEY.     Trans.  Roy.  Soc.  Edin.  21,  part  2  ;  Chem.  Gaz.  1855,  361 ; 

J.pr.  Cliem.  67,  157 ;  abstr.  Lieh.  Kopp's  Jahresb.  1855,  531 ;  Prelim. 

notice :  Chem.  Soc.  Qu.  J.  7,  200;  Lieb.  Kopp.  Jahresb.  1854,  465. 
Carlet.     Par.  Soc.  Bull.  (1859)  1,  73 ;    abstr.  Lieb.  Kopp,  Jahresb. 

1859,  366. 

The  transformation  of  fats  by  ammonia  was  investigated  in  1844 
by  Boullay,  who,  however,  did  not  prepare  the  amides  in  a  pure  state, 
and  regarded  them,  even  when  obtained  from  different  fats,  as  one  and 
the  same  product,  margaramide. 

Formation.  From  almond  oil  (Rowney)  or  hazel-nut  oil  (Carlet)  and 
alcoholic    ammonia.     Seal  oil   yields,  with  alcohoMc  «nx\ciOTL\^^  ^t\ 
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amide  mehing  aa  Si' laii  kaTasTt^ooBpoaSaQBof  oletiDide(Rowii^). 
—  The  cols  are  ak»c«  cccT'enad  ini^  azmdes  bj  kmg  standing  with 
aqueans  ammonia,  or  bj  pnolazi^red  tnEsaxmem  with  ammonia-gas  and 
sabeeqnent  standing  ^^ni^bTl — On  boffins'  the  pfodnct  (from  olive 
oO)  wnh  water,  a  nnlkT  frothing  Bqnid  is  <maxned,  on  the  sorfaoe  of 
which  the  amide  oSQms  m  a  sici&d  fcsm  on  cmfing.  The  acid  mother- 
HqiMM'  contains  gbroesiLu  ookczini:  maner,  an  add  oompoond  of  a  noo- 
fattr  acid  with  ammesua.  and  a  Enle  marg:aiaie  and  steanKle  of  ai^^ 
(BcMillaTy, 


Fi^tport^iim.  A  ■dxture  c^  1  ivtaae  afanond  oO,  2  Tohrmes  aloohol, 
and  4  Tohnnes  oonoentrat^d  ammonia,  ia  allowed  to  stand  in  m  doeed 

VOaaeLwitb  occasional  f^h>t  ii»f .  for  af*¥iegal  Mttbn,  orimtil  it  wfJidififfi ; 

the  mass  is  then  ociQecied,  pneisEed.  az>d  p4irified  hv  washing  and  rc- 
crystaHisatkin.  — Caziet  employs  1  Tolmne  of  hani-not  ofl  and  1  to  2 
Twnmes  of  a  satorated  akioholjc  soihnaon  of  ammonia,  and  allows  the 
mixtore  to  stand  nnti]  the  fin&d  mass  is  solahle  in  all  proportions  in 
hot  alcohoL  It  is  then  pnxified  by  ie-«rrstaffisation  from  alodiol  tfll 
the  mehing-point  remains  oonstant 

Ciystalune  nodnks.  which  K?^  to  melt  at  79^,  booome  per- 
fectly floid  at  SI"",  and  aoJidify  to  a  semi-tiaBEparent  mass  at  IS** 
(RowneT).  After  mehxng,  it  so&diSes  toaTeiy  crrstaDinemass  at  75"* 
(Cariet): 

SOVBCJ.  Gwfai. 


C»yH»OS 331 u\voo ICOW lODtX) 

BooiQaT't  iDAnptf«iiiide,  obtjdxked  &^>m  olire  oil  aad  »*H*^g  «t  00*,  oontained 
7572  p.  c.  C^  5  52  X.,  12«  H^  •ad  6\»  O. 

Oleamide  aoi^aires  a  yellow  colour  and  a  rancid  odoor  in  the  air.  — 
When  heated  with  alcoholic  potask  in  a  sealed  tube,  it  is  decomposed 
with  formation  of  oleate  (Cariet  >.  It  is  not  atta<±ed  by  boiling 
sedation  of  caustic  potash,  but*  is  decomposed  by  the  fnsed  hydrate 
(Rowney). 

InsohiUe  in  waUt;  easily  soluble  in  warm  alcokoi  (Bowney). 

EUud&mide. 

C"XH»0»  =  C«AdH»,0'. 

Tu.  Rownr.  Trans.  Ecy.  Sec,  Edin.  2K  part  2;  CAm.  Giu.  1855, 
861,  J.  pr.  CkenL  67.  157;  abstr.  Liek  Kopp.  Jakntk  1854,  465; 
1855,  531 ;  Prelim,  notice:  Chan,  5ac  Qm.  y.  7,  200. 

Elaldin,  obtained  by  the  action  of  hyponitric  add  on  afanond  oil,  is 

allowed  to  stand  in  a  close  vessel  with  4  times  its  vohune  of  ammonia- 

w  snd  twice  its  Tolume  of  alcohol ;  and  the  amide,  which  is  farawd  in 

woei  is  collected^  pressed,  and  porified  by  washiii^  and  iwsjalai- 
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Shining,  colouriess  needles,  which  melt  partiallv  at  92°  and  com- 
pletely at  94',  and  solidify  to  an  opaque  mass  at  91 . 


Botfnej. 
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Iflomerio  irith  oleamide. 

Primary  Nucleus,  C'll'*. 

Stethal. 

Not  obtained  in  the  pure  state.  —  Occurs  in  spermaceti,   gee  xji,  344. 

Stearic  Acid. 
(«aPK)*  =  C»»H»,0*. 

Chevreul.  Ann.  Chtm.  88,  225 ;  Sckw.  14,  420 ;  Ann.  Chim.  Phys.  2^ 
854.  —  ^nn.  Chim.  Phys.  23,  19  ;  Schw.  89, 175.  —  Eeckerchea  sur  Us 
corps  gras.  . 

Braconnot.    Ann.  Chim.  93,  250. 

Bedtenbacheb.    Ann.  Pharm.  35,  46. 

Bbomeis.     Ann.  Pharm,  35,  86  ;  37,  303. 

Steithouse.    Ann.  Pharm.  36,  57. 

Ebdiianx.    J.  pr.  Chem.  25,  497.  • 

F&AHCis.    Ann.  Pharm.  42,  256 ;  Phil.  Mag.  21,  161. 

GknTLiEB.     Ann.\Pharm.  57,  35. 

Laurent  &  Gerhardt.  Compt.  rend.  28,  400;  CompU  chim.  1849, 
337;  Ann.  Pharm.  72,  272. 

Hardwick.     Chem.  Soc.  Qu,  J.  2,  232 ;  Ann.  Pharm.  72,  268. 

Crowder.    Phil.  Mag.  [4]  4,  21 ;  J.  pr.  Chem.  57,  292  ;  Pharm.  Centr. 

1853,  2. 
^ELkiktz,    See  references  xvi,  343. 

Bebthelot.    See  references  xvi,  350. 

Pebal.  Wien.  Akad.  Ber.  13,  285 ;  Ann.  Pharm.  91, 138 ;  J.  pr.  Chem. 
63,  885 ;  Chem.  Centr.  1854,  810. 

^    l^tinire. — Acide  itSarique.     See  the    other  0711011711)8,  xyi.,    866,    366  — 
HigUnry,  XTi,  350. 

Occurrence*  As  tristearin,  more  especially  in  the  solid  fats.  (See 
XTi,886.) 

The  follovdng  sources  of  stearic  acid  must  also  be  noticed.  In 
spermaceti  combined  with  ethal  or  similar  compounda  <jlV\^W1^* — ^Vsi 
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Eedten-    Sten-       Erd-  Hard- 

Chevreul.  bacher.   house,  mami.  wick.   Francis. 

36  C 216      7606      7630      7551      75-75      7650  7613      7173 

36  H 36      12-68       1243       12-86      12-78       1281  1286      12*46 

40 32       11-26      11-27       11-63       1147       10-69  1101       1281 

C»H»0  284    100-00    100-00    10000    10000  10000  10000    10000 


Laurent  and  Gerbardt. 
Crowder.  G-ottUeb.  a.  b. 


C 
H 
O 


75-91 
13-01 
1108 


76-29 
12-83 
10-88 


75-41 
12-53 
1206 


75-60 
1261 
11-79 


Heintz. 

75-57  to  76-88 
12-59      12-85 


Pebal. 

75-84  to  7615 
1283      12-71 


10000 


10000  ....  10000 


The  fonnulffl  O^Hs^O^**  (Cbovreul),  C«H<»07  (Redtenbacber,  Erdmann), 
(^8j[66Q7  (Stenbouse),  C**H®0^  (Gerbardt)  bayo  been  succcssiyelj  proposed  for 
stearic  acid.  Laurent  and  Gerbardt  gave  tbo  formula  C**H^O*,  according  to  wbich 
stearic  acid  would  be  isomeric  with  margaric  acid.  The  above  formula  first  proposed 
bj  Hardwick  for  stearic  acid  separated  from  bassia-oil  (bassio  acid),  tlien  adopted 
by  Crowder  for  tbo  stearophanic  acid  of  Francis,  lias  been  recognised  by  Heintz  as 
tho  true  formula  of  stearic  acid. 


Decompositions,  1.  VVlien  90  grms.  of  stearic  acid  are  subjected  to 
dry  distillation,  the  greater  part  passes  over  unchanged,  but  a  smaller 
portion  is  resolved  into  carbonic  acid,  water,  and  stearone ;  the  dis- 
tillate likewise  contains  acetic  acid,  butyiic  acid,  a  fatty  acid  of  lower 
melting  point  than  stearic  acid,  also  hydrocarbons  of  the  formula 
C°li°,  and  ketones  richer  in  oxygen  than  stearone, — ^these,  as  well  as  the 
hydrocarbons,  probably  resulting  from  further  decomposition  of  the 
stearone.  The  black-brown  residue  in  the  retort  still  contains  stearone, 
but  scarcely  any  fatty  acids  (Heintz). 

Chevreul  found  in  the  distillate  96  p.  c.  of  unaltered  stearic  acid, 
small  quantities  of  volatile  acid,  and  brown  empyreumatic  oil,  with 
traces  of  acetic  and  sebacic  acids;  carbonic  acid  and  hydrocarbons 
were  likewise  g-iven  off  during  the  distillation.  According  to 
Redtenbacber,  no  sebacic  acid  is  produced,  the  fonnation  of  that  acid 
taking  place  only  when  oleic  acid  is  present ;  but,  in  addition  to  a 
fatty  acid  melting  at  60 — (S\^  (regarded  by  Redtenbacber  as  margaric 
acid)  there  are  likewise  obtained  margarone  (see  under  Stearone)  and  an 
empyreumatic  oil.  If  the  fatty  acid  be  combined  with  lime,  the  lime- 
salt  exhausted  with  ether,  the  margarone  allowed  to  crystallise  out  as 
much  as  possible,  and  the  ether  evapoi*ated,  the  empyreumatic  oil 
remains  behind.  This  oil,  when  purified  by  rectification,  contains  on 
the  average  83*96  p.  c.  C.  and  14-19  II.  It  must,  therefore,  be  regarded 
as  a  hydrocarbon,  but  mixed  with  the  ketone  of  an  acid  of  lower 
atomic  weight  than  stearic  acid  (Heintz).  The  solid  distillate  was 
mixed  with  hydrate  of  hme  to  a  soap,  and  this  was  washed  with  ether, 
which  left  stearate  of  lime  together  with  a  small  quantity  of  the  lime- 
salt  of  a  more  fusible  acid.  The  ether,  when  distilled,  deposited 
stearone,  then  a  soft,  greasy  mixture,  and  ultimately  there  remained 
an  oil  which  solidified  a  httle  above  0°.  Of  this  oil,  one  portion  {d\ 
passes  ofF  in  distillation  between  273*^  and  293°,  a  second  portion  \b) 
between  293*^  and  309%  and  the  residue  in  the  retort  is  sohd  at  medium 
temperatmres.  Tho  portion  a  deposits  a  few  laminsB  at  0°,  h  a  con- 
siderable quantity ;  the  latter  contains  on  the  average  ^-^^^.c-^Vi,^ 


t 
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J.  pr.  Cliem.  89,193).  —  9.  Pentachlortde  of  phosphorus  brought  in  con- 
tact with  stearic  acid  at  a  moderate  heat  forms  a  colourless  mass,  which 
soon  becomes  heated  to  150°,  turning  brown  and  black.  When  dis- 
tilled it  gives  off  hydrochloric  a(;id,  a  small  quantity  of  water,  a 
hydrocarbon,  stearic  acid,  aud  a  solid  product  less  soluble  in  alcohol 
than  stearic  acid  (Chiozza,  GerliardVa  Traite,  2,  851).  — 11.  Stearate 
of  potash,  in  contact  with  (yxychloride  of  phospJiorus,  becomes  slightly 
heated,  and  at  150°  swells  up  to  a  dark  jelly,  perhaps  forming 
chloride  of  stearyl,  inasmuch  as  the  product  treated  with  alcohol  yields 
stearate  of  ethyl  (Pebal). —  12.  When  stearic  acid  is  heated  with  an 
equal  weight  of  sulphur^  a  trace  of  hydrosulphuric  acid  is  given  off, 
and  the  same  products  are  formed  as  when  stearic  acid  is  heated  by 
itself  (Anderson,  Ann,  Pliarm.  63,  373).  — 13.  The  acid  heated  with  oil 
of  vitriol  to  100^,  for  several  hours,  is  decomposed,  with  evolution  of 
sulphurous  acid,  aud  carbonises  at  a  liigher  temperature  (Chevrcul). 

14.  Stearate  of  lime  subjected  to  dry  distillation,  gives  off  marsh-gas 
and  oleiiant  gas  (or  gases  having  the  same  composition  as  the  latter), 
and  yields  a  distillate  containing  a  largo  quantity  of  stearone,  with 
small  quantities  of  other  ketones,  while  carbonate  of  Hme  remains 
behind.  The  distillate  does  not  contain  any  fatty  acid  (Heintz).  Soo 
Stearone. 

15.  Stearic  acid  distilled  with  excess  of  aniline,  yields  phenyl-stear- 
amide  (Pebal).  On  tho  other  hand,  steario  acid  crystalliscB  luialtered  from  its 
alcoholic  solution  mixed  with  aniline  (Pebal). 

16.  Stearic  acid  heated  with  methylic,  ethylic,  and  the  homologous 
aUcoholSy  with  quercite,  pinite,  and  other  carbohydrates^  with  glycerin^ 
arcin,  opianyl  (meconin)  erythroglucin  and  cholesterin,  fields  ethereal  com- 
pounds formed  from  the  acid  and  the  other  body,  with  elimination  of 
water.  (For  details  see  the  seTcral  compounds ;  on  the  formation  of  glyccrides, 
also  xri,  858.)  When  heated  for  thirty-six  hours  vnth  pyrogaUic  acid 
(xi,  898)  to  200°,  it  forms  a  crystalline  compound  (Rosing,  Compt. 
rend.  U,  1149  ;  J,  pr.  Chem.  71,  325). 

Combinations,    Stearic  acid  is  insoluble  in  water. 

It  dissolves  partially  and  without  coloration  in  10  parts  oil  of 
vitriol  h,i  20**,  the  undissolved  portion,  if  left  at  rest,  being  converted 
into  needle-shaped  crystals ;  water  added  to  the  solution  throws  down 
die  stearic  acid  in  white  flocks.  On  heating  the  liquid,  two  yellowish 
layers  are  formed,  the  upper  containing  the  larger  proportion  of  stearic 
add,  and  solidifying  to  a  soft  mass  at  44°,  while  the  lower,  when  cooled 
to  12®,  slowly  deposits  the  stearic  acid  in  spherules  compoped  of 
needles ;  water  also  precipitates  but  a  small  portion  of  the  stearic  acid 
fnwn  it  (Chevreul). 

Stearates.  Stearic  acid  dissolves  in  a  cold  aqueous  solution  of  alka- 
Hne  carbonate,  probably  from  formation  of  bicarbonate,  and  does  not 
expel  the  carbonic  and  form  a  mono-acid  salt  till  heated  to  about  lOO''. 
On  the  other  hand,  the  stearates  are  decomposed  by  most  other  acids, 
the  separated  stearic  acid  rising  to  the  surface  as  an  oil  when  the  liquid 
is  wann.  The  stearates  have  the  consistence  of  hard  soaps  and 
pbystorS)  and  are  mostly  insoluble  in  water. 

AMTole  of  Ammonia.    Stearic  acid,  either  iu  tlie  lua^  ox  >i5cL^  ^XA 
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a  :.:i*-i  s«>aj»;  has  a  faint  alkaline  taste 

■  ^-   -t    ::  t,ike<  up  J^th  of  its  weight  of 

-.  r.  s,  iviiJi  10  i)ar*s  of  cold  water,  an  ' 

>  :.'   :.      .ii.i  si»lidifies  to  a  pearly  gum  on 

.  >..  ■  •!.->  "v:<oomj>letely  in  25  parts  of  boiling 

..    >  -:   ■  :i:;.i  iti  at  Di"",  and  solidifies  tea 


■-     :':>':'.■.  !♦>"»  parts  of  hot  water  depoeiU 

-.     :  1  :->! carat 0  of  J MJt ash,  while  one- 

:■  -.>'..  rtiuains  dissc»lved.     When  the 

1- '  ] -arts  « if  1.H liling  water,  is  mixed 

,       .    .  .     r  .*•.«" hj  paits  of  cnhi  water,  it 

.    .  .>      -..,  ii   >alT,  whilst   half  the  {Mtash 

I  .   ".kt*  i:iaiincr  the  mono-acid  salt, 

' .  •  •    *.  .  >  i  Av;t!tr.  givts  up  half  its  ]Mitash 

-  ^..  :  ^^;•:.  ;:i  it'nain;^  a  giun.     In  thttfc 

\.  .■  •  :.,  .  -  ..  ::.,/f  if  stearic  avid  in  t^dutitn 

^        -   ..     :      .  .  ::.  l  jans  alo-hnl  of  sp.  gr.  0"7S>4, 

■  .::.     -  ■  .•    ;.   Ui'-miii^Lr  turbid  at  f>5^,  and 

'     .  --  .  I  >  :  .      7  .  ;..>  -f  lK»iliiig  alcohol  of  sji-gr. 

.  >.     .;.  ^<  .,:    JM-*  i'!!  r«M)ling.     It  dissolves  in 

\v..,:  .-I  ^  :: ,  :i       :..  ,<:■  wdrn  llardwirk).    IkJliug 

:..  ::  t    :..  :.,-;.,  ..i  >.ih  a  rcilaiii  »inuntity  of  stearic 

.  ;;....  :\y:.\\  ::.  i\'la>h  ((.lavreiil). 


Cliovrcul. 

inr-lit. 

47  i»     . 

8:v35 

.  ...     irtM   .. 

151i> 

?»ll*ho« 

KHVCO 

(ihI%     ilicvrrulV  mKitiirt    uacr^c.    Formation,  nipra;    Preiianiiuu 
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»')     DelicaUv  white,  pearly  laniiiiae,  tastr^esa,  eoft^^niiig  at  100**^ 

^sofiuioii  iu  abjiolula  alcohol  roddeiusi  Htiiiiis  on  t!io  fidditioii  of  a 

tie  water^  while  a  liirgier  quantity  of  wator  rcst-iit^**  the  blue  colom* 

|fcX  precipitating  tho  bi-acid  mh.  —  (^'oki  water  ili^.^olve?*  in  a  mouth  a 

reiy  smaU  quantity  of  potiish,  and  a  tmce  of  stearic  licid.     The  isait 

Idi^solves  at  24,')"'  in  3! 8  parL^  alcohol  pf  sp»  f^n  0'H:3it  in  278  part4  of 

ilcohol  of  sp,  g-i'.  0-794,  atid  in  3-7  part>i  at  the  boiling  heat.     The 

Ifiolutifpu  ciyi^taUisea  on  cooling-,  and  in   profipltuted  by  wat^er,  with 

l#t*paration  of  tri-aeid  s^alt.     Tt  lUasolvea  [laitlally  In  bialiiig  ether,  the 

w>liition  on  cooling  depositirjg  the  mono-acid  jialt,  while  stearic  acid 

emainB  disiaolved  (Chevreul)- 

CPHPO^ .....,,     559-0    „       92-22 

EO    „.,..,..„„„..,...      47-3    ,..»...        in 8  57 


a^W^KO^G"^^* 


6oe  2  - 


IDOOO 


C*     Tnacid  and  Qnmlmcidf    Biateamte  of  ijotasli  forma  with  l,00r> 
rpartd  of  boiling  water  a  solution  of  mono-acid  Bait,  rendered  turbid  and 
ay  by  sus[M;uded  triacid  ssalt: 

This  ftok tioTi  become*^  clearer  and  more  fluid  at  75 '',  deposits  a  few 
[flt>dcB  on  ccjtilin^  i^  07''^  and  from  59"*  to  20'*  pearly  lam  in  no  of  tho 
I  hi-acid  ealt  resulting  from  decompof^ition  of  the  mono-acid  salt  f<irmed 
I  at  the  higher  temperature,  and  mlKiDg  with  tiio  ter-acld  salt.  This 
I mIxtHi  precipitate  contains  G4 8  partt*  p<:>tash  to  100  parts  stearic  acid 
I  (5  at,  steaiic  acid,  2  at.  potash  =  iy'lS  paiiij);  it  melts  below  100"*,  and 
istjlidllie^  to  a  fmtislucent  wax  at  7^^  to  71"*.  Its  solution  in  hot 
Jakohol  deposits  bi-aoid  salt  on  cooling;  on  the  other  hand,  when 
j  boiled  with  1,000  parts  of  water,  it  gives  up  more  potash,  and  is  con- 
h'erted  into  quad rostearate  of  |>olash  containing  4-47  pails  p<*tash  to 
,100  partv^  acid  (i3ah\3'9  pnHtKO),  melting  to  an  oil  when  warmed,  and 
i  itolidifying  on  cooling  to  a  white  nmsA^  which  swells  up  in  water 
I  (Chevrenl), 

Sttwaie  of  Soda,  Stenno  acid  agitated  and  warmed  with  disodic  phoflphatfl, 
tarmB  an  emulsion  which  ctarifi<»  on  cooling  from  fornrntion  of  aten^rato  of  Bod^ 
(Mwoet,  N.  Areh.  PA,  imt.  1,  W2  i  Kopp*s  Jakresb,  1858,  p,  396), 

A*  Mono-acid.  20  parts  stearic  add  are  heated  with  18  parts 
ftodu  and  3(i0  water;  and  the  granular  mass  which  forms  on  cooling ia 
pressed,  dried  in  tlio  sun,  and  crystallised  from  25  parts  of  btuliiig 
alcohol  (t'hevrenl).  Olitjiitied  like  mjristatc  of  soda  (xv'h  212),  —  Shining 
Isminie  or  translueeut  very  hard  soap  (Chevreul).  Crystalline  network 
foniied  of  long  prisms  having  a  fttrotig  i>early  hL^itre  (Franri^).  Melt^ 
abore  100*^ ;  tasteless  at  first,  aften\^ards  tastes  alkaline  (Chevreul). 

From  afr  saturated  with  moisture  it  absorbs  at  6°,  in  12  dayEs,  7-5  p,  c, 

wab^r,  afterwards  not  any  perceptible  quantity.     When  covered  \^'ith 

000  parts  of  cold  water,  it  l>ecomes  more  opaque  in  14  days  by  taking 

up  water,  and  gives  up  to  the  w.tter  a  trace  of  potash.     With  10  parts, 

water  at  90"*,  it  forms  a  thick,  neariy  transparent  solution,  which  soli- 

»  difieg  to  a  white  mass  at  G2''  ;  and  this,   when  heated  with  40  parts 

I  more  water,  forms  a  solution  which  m  still  filtrable  below  100^  ;  and 

I  when  mi^e*l  with  2,000  parts  more  water,  dcpot^its  tVvc  bva£.Vd  ?^aX\>  ^\\ 

cooling,  \Thilf  half  the  sod:t  antf  n  trme  of  stearic  iu;u\  tcmamiu  liaoVaL* 


-"::--■   -^r  i  szulI    :"iA;Lrl:v  of 

"_-^'-.       Iv-iiei-        C-n»-iff.      Heicti. 
v^oi.  aizasr  m^^b.  wtean. 


Ml 


«^ ..   -   1^  L    1    .-:•  t.r.^   i-T«-«:*  ri- 
■  .-     :    -  -.1-:  -::■  o  i^e^rate  in 

-  .-:"  .     I:  i:?  ir.>.  *a'l'V  in 

-  -     .   >ofrrc^  l::r^-»;N.  but 


-  ,**■  s:c*;  :"  r  :\r-:.  h.-.crs  in  a 
.•"~:u-Ti:.  r ;  aii.i  the  jirc- 
;    :.v:^;.:-:.^:h.:  li-juiJand 
-  '..  z:  l:    C-y  suario  aci'l 
:  -!  -  —  2.  St'-arate  oi  s«««b 
.  :  >.v    :%»:'  :*  w;v<ll^■«^suo- 
•  !     ■     L     .    \    I   Z    :.I.-..h.1 
.    :.w-:.  it-s  ;-  'A.irr:  ly  :?. 
-./     '.v:::.  ■.::  iitxNiih|»i$l. 
•  ^-  ..I".-:;  I  . « 'hfvrtul), aiul 

•    i         (>.">•»  I  u-  ITtintr. 

1*^31     ...        t*m» 
.-.i     ...        6  i7     ....        7  oi 

:*     .     2171   .,     21  >; 


Irtirtirf-  of'  S-  .-. :.  —  T:^'.^-*  ••  -■■^'*  ^-^'  Kir\-ta-salt  (1).  AAlu'to 
•  liiHtloHH  iH.wdiT.  !■  <  -.i  '^^  i-.  ^^^■•^■.  "^lil-rlitly  soluMe  in  jN.ilinj; 
JflVinviviil). 
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CheTPeuL 

0»H"0« 276       841 

SrO 53        15-9    16-34 

0«H»SrO<    327      1000 

StearcUe  of  Lime.  —  Obtained  by  precipitating  chloride  of  calcium 
with  a  boiling  solution  of  stearate  of  potash,  and  washing  the  precipi- 
tate with  bomng  water.    White  fusible,  tasteless  powder. 

ChevpeuL 
mean. 

C»H»0» 275    90-76 

CaO   28    9-24    9*96 

C*H»»CaO*     ....    303    10000 

Stearate  of  Magnesia.  —  Prepared  like  the  myristate  (xvi,  213). 
After  recrystallisation  from  alcohol  it  forms  dazzling  white  flocks  made 
up  of  microscopic  laminae,  which  dry  up  to  a  light  fusible  powder 
(Heintz). 


86  C 

85  H.... 

216    

85    .... 

....      73-20    .... 
....      11-87    .... 

8-14    

679    

Heints. 
....      73-00 
11-99 

8  0 

24    

8-46 

MgO 

20    

6-55 

C»H»MgO< 

....    295     .... 

....     100-00    .... 

....     10000 

Stearate  of  Lead.  —  Stearic  acid  heated  with  9  parts  lead-oxide  loses 
3-4  p.  c.  water  (Chevreul).    1  at.  =  8-17  p.  c. 

A.  Biplumhic,  Stearic  acid  is  boiled  in  a  close  vessel  with  terplumbic 
acetate,  and  the  resulting  white,  transparent,  friable  soap,  which  is 
liquid  at  100*,  is  boiled  first  with  water,  then  with  alcohol 
(Chevreul). 

CheTTeul. 

C^»H»0».... 275    65-11 

2PbO 224     44-89     45-58     460 

0*H»PbO*,PbO       499    10000 

B.  Monopktmhic. — Obtained  by  precipitating  nitrate  of  lead  with 
a  boiling  solution  of  monopotassic  stearate  (Chevreul).  Heintz  proceeds 
as  in  the  preparation  of  the  myristate  (xvi,  313).  Kedtenbacher  precipitates  neutral 
lead-acetate  mixed  with  acetic  acid,  with  an  alcoholic  solution  of  the  soda-salt. 
—  Fine,  amorphous,  white  powder,  melting  at  about  125°  to  a  colour- 
less liquid,  which  solidifies  to  an  opaque,  amorphous  mass  (Heintz). 
Insoluble  in  ether  (Giisserow). 


86  0  

85  H 

..    216-0    

..      35-0    .... 
..      82-0    .... 
.     103-8    .... 

....      55-87    .. 

9-05    .. 

8-28    . 
....      26-80    . 

Bedtenbacher. 
56-16    

8-96    

8-46    

27-48 

Heintz. 
mean. 
55-61 
903 

4  0  

8-41 

Pb    

26-95 

0»H»PbO*  .. 

..    886-8    .... 

....    100-00    ., 

100-00    

100-00 

GhsTTOiil  fbttnd  29*47  p. o.  lead  oxide  (oalc.  2894  p. c.  PbO). 


lis  PtlfAtT  MXLECS  C«H». 


-  LLrf.:-lfoc  l«lkv  amoqdxnid  powder.    Melts 
ll'':ili.  efcsjv  iecc^mf^i^ang  at  the  same  time 

nemtx. 

r-*c    

S?H     ..     ._. 
C-O          

f5^V4 

11  li     

7SJ 

._       1^«1 

68  15 

11^ 

7-79 

1^36 

C*HK--v" 

.- ...     315 

I  j»> 

lOCKX) 

Mfr^,-^."  ys  >•- -^j:?.  —  0::Jkl:»i  rj  be^rlnz'  mcrcmoos  oxide  with 
stearic  a^:  L  Fr; :_  — -:r:-r; -<  --::rA:'j  5:oari:e  •>:  potash  throws  down 
a  whiio  v:\v:>::jiV,\  \r  :.■/::  t'lrr.^  rr-v  wh:-n  dry,  and  coo  tains  42*52 
p,i\  n:  rov.r  ■:>  \  :.  I  ..:.  =  ;:>  •->  ;-o  n^-^jil  Melta  when  heated 
and  i;:en  -i-.o  :.:;« ^scs,  !:-<  *-'.'.  :•-  wi:er:  i!i>p>luble  als»3  in  cjld 
alo'b.  L  5; cirlriT^y  >:!::*:!.:  i-  r»  ili-^  ajO-IA  etii<:lv  in  ether  whether 
cold  or  at'ihe  K-Il:::  j^  Lv^:    Hirf  •.  ^ 

J/#r\-5f.-.v-  N.v:-::^.  —  0':%iir.:i  ly  hc^ziii^  nieivaric  oxide  with 
stearic'  ikii  t->  l»*'-\  w::h  jri:.»:"  '  -  r  ry  niixiri^-  men^ric  nitrate  with 
siearate  •  f  i*^:a>'— ::  \v..  ;l!  vMs  i:  :>  ;c»-!;  *.:a:oJ  ia  flocks  AVTiIte, 
M;e:.  •  .r  1-  :  w.  ^ :  ::.,  :<«,  :h.  C  :.:u:  ..>  :fvl-*  :v  o.  menmric  oxide  (1  at. 
=  2^-:?  :.v\  U^^^  !:;>  /.itl?  i:.  wit.r,  >j:»ir:n:rly  s*.4able  in  bailing 
alc^.L. !,  Vy.ul ". J  :..  1  :Lv r  \vL: ::.-  r  o  1 :    r  l*.  i'b^  { llarfT). 

>:^  :.••:>  *  .>..".>-.  —  Ol:d::.-:v:  ry  iii'-.r  a  s-lutivT  <»f  2<^  pmiis.  of 
the  ^.>ia*r^:  :-  o  or  ^  -m.  . :  >:r -r.^"  aL-  ..  -i  ;  t  a  >-4un'>a  of  12  to  13 

f  :»Iv»>h'.-l  (CrowderV     Auior- 

>:r  -.^Hy  elect rio  when  dry. 

.i^-^i:  VA  the  ui  »i5»t  state;  not 

:-^  w.i:<r,  akvh->l  and  etlier, 


36C f:->     .  ^Ti;  _  5.i.V  Ci-^  -.  5472—  &*-53  -«  W"*) 

35  H     ..      .  So  »_  >v:^  —  ;»vl--  i*M^  -  >Si  —  dl5  >..  9tO 

4  0 3i >  1^  . „  S  .>i  _  S  k*  —  S-^>  —      7'76  R*5 

Az  I'.K     .  *7<,i  .  is--i  .  .  i:*:i  SsSj    ..  27^56  —  27  C2 


gmis.  >:.v« 

T-:.".' 

ir.itt  '.■. 

■.  :;•: 

.  i  i 

;U.t 

;:^;. 

:.:v 

lh-u>^  v»:.: 

:-.■  '. 

Tf   : .: 

>i-. 

.    Y- 

•7V 

•  ^7 

o:. 

AsSTZil'-S  ;b 

r-" 

k'.V  v""    . 

-:r 

w.. 

'.  X.i   Cis 

>: : 

altcn>d  l-v 

.:  wl.. 

■:;   ' 

ir\- 

!:.>::: 

f:  >, 

easily  s.:ul 

L'.v  1 

•  *  r--' 

.US 

ol. 

K,' 

.  :i:a- 

n 

Cc4it&:r.#  i>ti4  :v  v'.  *::v- r    Ia^t^-:  4r..l  Gxr\kr-.:   ;  27  5*  jvc.  (TVlnl). 

Su-ino  uc::  il^-- :vt<  :i: :. -;:d  v.:-:-  ..■  ::.  "  nice,  C^'w.  &<•  <2«. 
J^  W  1'  ■  . 

Sttario  ;i-  id  .i:»  \\'  <  .  A?  ;^\rts  f  v-  A  ii.V.  *.  ^*  of  six  pr.  0-7DJ. 
an«i  in  A'.iV  /.:.*'.:;:y  -•  S  ^  alv>  1.  *  :  r:.o  <\:i:e  *tn>r.irtn  (Cliern^uL 
Br*.-* •:.:;.. I'..  T..r  h  t  s  /..:.  \  :  1  :  .»r:  <:<a:!o  ..:A  i:i  1  i.4rt  ;i!o*lK»li«f 
8i'.  JT.  ''T  'k  U^*  ::.t  <  :  .r::i  ^:  J-.\  dv : •  ^>i:...-r  i-Jicrwus  ?cJos,  and 
s*.i.'i:..f'i  ut   i»    i»  .  i'vri-:..«. 

It  ti^'-  !vt>  i:i  ^-J  jvi.  >  c-  l.i  i:\t-,  .v.\  ;:*  al:  ?n'>  Tti*»ri5  ••f  L-^  elhiT 

(l;;ao':::.»t  :  ::i  aj  Uir:>  =  * .  ,  \.m    ?\- .  ;..  dia  4%V.  jart*  -A  beazeae 

oi  >i..  ^rr.  0  ^-^7,  ai'iVi^  y\.  \\*^lVij\  ;- :.  J..  104.  221). 

^V  \-ic  Act  I  ir*fi  A.I  .u\  M..i<i.\  Pu^itc   i^d  .Vfify*  nk*  jicidf. — 
iiiirf>  I'i  ih.-iK*  aci  is  a<  <* .  .\t    ".  \  <.;  -'i.  l-  •  -r  !::ixt  m*<  •  •!  Memc  aii«l 
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Clievreul*8  inargaric  acid  (comp.  Ann,  Pkarm.  57,  37),  exhibit  the  rela- 
tions indicated  at  page  214,  voL  xvi.,  and  the  melting  points  given  in 
the  following  tables : — 

According  to  Heintz. 
1.  Stearic  and  Laurie  Acids  (xv,  43). 
A  mixture  of : — 


Stearic 
acid. 

Laurie 
acid. 

Melts 
at 

Mode  of  Solidifying. 

10 

90 

41 -5' 

Non-crystalline. 

20 

80 

38-5 

Non -crystalline,  warty. 

Small  shining  crystalline  facets  on  the  surface. 

30 

70 

43-4 

40 

60 

50-8 

Warty,  non-crystalline. 

50 

50 

55-8 

Scarcely  crystalline,  slightly  granular. 

60 

40 

59  0 

More  distinctly    granular;    commencement   of 
scaly  crystallisation. 

70 

30 

62  0 

Somewhat  more  distinctly  granule -scaly. 

80 

20 

64-7 

Distinctly  scaly -crystalline. 

90 

10 

67  0 

The  same. 

2.  Stearic  and  Myristic  Adds.  (xvi.  209). 
A  mixture  of : — 


Stearic 
acid. 

Myristic 
acid. 

Melts 
at 

Mode  of  Solidifying. 

10 

90 

51  •7« 

Non-crystalline,  opaque. 
Indistinctly  crystalline. 
Lamino-crystalline. 

20 

80 

47-8 

30 

70 

48-2 

40 

60 

60-4 

Beautifidly  broad-laminar. 

60 

60 

54-5 

Non-crrstalline,  opaque. 

60 

40 

69-8 

Neither  needles  nor  lamime  ;  commencement  of 
scaly  crystallisation. 

70 

30 

62-8 

More  distinctly  scaly. 

80 

20 

65-0 

Still  more  distinctly  scaly. 

90 

10 

67-1 

Scaly  crystalline. 

3.  Stearic  and  Palmitic  Acids  (xvi.  350.) 
A  mixture  of : — 


Stearic 
acid. 

Palmitic 
acid. 

Melts 
at 

SolidiHes 
at 

Mode  of  Solidifying. 

90 

10 

67  •2« 

62  •5« 

Scaly-crystalline. 

80 

20 

65-3 

60-3 

Finely  aciculo-crystalline. 

70 

30 

62-9 

59-3 

The  same. 

60 

40 

60-3 

56-6 

Rough,  non-crystalline. 

60 

60 

56-6 

55  0 

Broad,  lamino-crystalline. 

40 

60 

56-3 

54*5 

The  same. 

85 

65 

55*6 

54-3 

Non-crystalline,  wavy,  shining. 

82-6 

67-5 

55*2 

64«0 

The  same. 

30 

70 

65-1 

54  0 

Non-crystalline,  wary,  dull. 

20 

80 

57-6 

53-8 

Scarcely  acicidar. 
Beautimlly  acicular. 

10 

90 

60  1 

54-5 

VOL.   ILVU. 


114     CONJUGATED  COMPOUNDS  OF  THE  PRIMARY  NUCLEUS  Cm^. 

4.  Stearic^  Palmitic^  and  Myristic  acids. 

The  melting  point  of  a  mixture  of  32*5  p.c.  palmitic  add  with  67-5 
p.c.  myristic  acid,  which  is  situated  at  46*2°,  sinks  lower  when  to  20  parts 
of  this  mixture  there  are  added  from  1  to  7  parts  of  stearic  acid.  The 
melting  points  of  the  several  mixtures  are  as  follows : — 

With  1  part  stearic  acid  the  moldng  point  is  45*2* 
2  ,.  ^  44-6 


3 
4 

5 

6 
7 
8 


44^ 
43-8 
44*6 
45*4 
46-0 
46-5 


These  mixtures  solidify  to  non-crystalline  masses  (Heintz). 

5.  Stearic  and  Margark  acids  [(xvi,  472).  Mixtures  of  theee  two 
acids  melt  more  easily  than  stearic  acid,  but  only  a  few  of  them  lees 
easily  than  margaric  acid.  They  solidify  almost  in  the  same  manner 
as  unmixed  fatty  acids,  differing,  therefore,  in  this  respect  from  mix- 
tures of  stearic  with  palmitic  acid  (Heintz). 


A  mixture  of : — 

Stearic 
acid. 

Margaric 
acid. 

Melts 
at 

ModeofSoHdifying. 

10 

90 

59-5^ 

Scaly  crystalline. 

20 

80 

59-8 

The  same,  but  lees  distinctly. 

30 

70 

60-8 

Like  the  last. 

40 

60 

61-2 

The  same. 

50 

50 

62  0 

Tlie  same,  but  less  pearly. 

60 

40 

63  1 

The  same. 

70 

30 

64-7 

The  same. 

80 

20 

66-2 

The  same. 

90 

10 

67-6 

Scaly  crystalline. 

Conjugated  Compounds  of  the  Piimary  Nucleus  C*H". 

Stearate  of  Methyl. 
c»ii*o*  =  c»n»o,c»«ii»»o». 

Lassaigne.     Ann,  Fhann,  23,  160. 

IIanbart.     Cojnpt.  rend.  47,  230 ;  J.  pr.  Chem.  77,  5. 

Methylic    Stearate.      Melhffl-aieanr    ether.      Stearintdnre-Methyt^ker,      Tatg' 
kolxdther.     Stearinformester. 

1.  Obtained  by  heating  1  part  of  wood-spirit  with  1  part  oil  of 
vitriol  and  ^  part  stearic  acid.  —  2.  By  heating  stearic  acid  with  wood- 
ppirit  to  200°,  in  a  sealed  tube  fur  a  day.  Purified  like  the  gfyoeriden 
(XV),  3:)«).  —  Mt'lls  at  3S^     KtMitral  (ifanlmrt). 


STEARATE  OP  ETHYL.  116 

Stearate  of  Ethyl. 

G^W^O^  =  C*H»0,C*H*0». 

LassaiONE.     J.  Chim.  med,  13,  369  ;  Ann.  Pharm.  23,  168. 

Eedtenbaoheb.    Ann.  Pharm.  35,  51. 

Steitqouse.     Ann.  Pharm.  36,  58. 

Francis.    Ann.  Pharm.  42,  261. 

Crowdeb.     Phil.  Mag.  j;4],  21 ;  J.  pr.  Chem.  57,  292. 

HEmrz.     See  memoirs  ated,  xvi.,  343. 

Duffy.     Chem.  Soc.  Qu,  •/.,  5,  197  ;  Ann.  Pharm.  88,  291. 

Pebal.     Ann.  Pharm.  91,  153. 

Berthelot.     See  memoirs  cited,  xvi,,  350. 

Hanhart.     Compt.  rend.  47,  230  ;  Chem.  Centr.  1858,  676 ;  J.pr.  Chem. 

77,5. 
Berthelot  and  Fleurien.     N.  Ann.  Chim.  Phys.  67,  79  ;  Compt.  rend. 

61,  1020 ;  Ann.  Pharm.  Suppl.  1,  271 ;  Chem.  Centr.  1861,  230. 

JBthylic  Stearate.  Ethyl-steario  ether.  Talg(3Uher.  Stearintawret  Aethyloxyd. 
Stearin-adurevineeter.     Stearophatuaure- other. 

Formation.  1.  By  heating  stearic  acid  with  alcohol  to  200°,  small 
quantities  are  produced  also  heating  the  materials  together  to  100°  for 
102  hours  (Berthelot) ;  or  by  boiling  stearic  acid  with  alcohol  (Lassaigne). 
— 2.  By  passing  hydrochloric  add  gas  into  an  alcohohc  solution  of  stearic 
acid  (Redtenbacher) ;  by  heating  alcohohc  stearic  acid  with  acetic  acid 
to  100°,  the  whole  of  the  stearic  acid  then  entering  into  combination  in 
102  hours  (Berthelot).  —  By  the  action  of  alcohol  on  the  product  formed 
by  heating  stearic  acid  with  pentachloride  of  phosphorus  (Pebal).  — 
4.  By  boiUng  tristearin  with  a  solution  of  sodium  in  absolute  alcohol 
(Duffy),  or  by  heatuig  tristearin  with  small  quantities  of  alcohohc  potash 
(Bonis,  Compt.  rend.,  45,  35). 

Preparation.  Hydrochloric  acid  gas  is  passed  mto  alcohohc  stearic 
acid ;  the  mass  whicn  sohdifies  on  cooling  is  dissolved  in  boiling  alcohol ; 
the  solution  poured  into  a  boiling  dilute  aqueous  solution  of  carbonate 
of  soda ;  and  the  stearic  ether  which  sepai-ates  on  cooling  is  purified  by 
repeated  solution  in  boiling  alcohol,  and  precipitation  with  a  small 
quantity  of  water  (Heintz).  The  ether  produced  by  heating  stearic  acid  with 
idcohol  to  200^  in  a  sealed  tube  for  several  days,  may  be  purified  like  pahnitin  (xvi., 
837)  (Himhart). 

Properties.  Crystalline  mass,  semi-transparent,  and  resembling  white 
wax.  Melts  at  33*7°  (Duffy,  Hemtz)  ;  at  27"  (Lassaigne)  ;  80**— 31«  (Bedten- 
bacher)  ;  SI**  (Hanhart) ;  32*»  (Francis)  j  32-9'»  (Pebal)  ;  33*3  (Crowder).  Sohdifies 
to  a  translucent  mass  (Duffy) ;  to  a  crystalline  mass,  soft  at  first,  after- 
wards becoming  hard  and  brittle  (Heintz).  Volatilises  a  httle  at  the 
heat  of  the  water-bath  (Crowder) ;  boils  at  224®  with  partial  decompo- 
sition, leaving  a  residue  of  charcoal  (Duffy).  Tasteless ;  melts  on  the 
tongue,  producing  a  sensation  of  cold  (Crowder) ;  has  a  buttery  taste 
(Francis).    Inodorous  in  the  cold ;  smells  famtly  when  heated  (Francv&V 

1  ^2 
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40  C 

240    .., 

76-92    . 

12-82    . 

1026    . 

Bedtonbacher. 

76-13    

12-85    

11-02    

Stenhouse. 
, ,.      76-30 

40  H 

40    ... 

...       12-92 

4  0 

32     ... 

....       10^8 

Francis. 
76-20 

812     .. 

Crowder. 

76-90    

13-23    

9-87    

10000     . 

Dufiy. 
..      76-53    

12-50    .... 
..      10-97    

100-00    

Febal. 

...      76-79 

...      12-91     

...      10-30    

....     100-00 

Heinfx. 
76-59 

12  77 

12-84 

1103 

10-57 

100-00      

10000    

..     10000    

....     lOOW    

lOOOO 

Decompositions,  1.  For  the  decomposition  by  heat,  see  abore. —  2.  By 
water  at  100**  it  is  pai-tially  resolvea  in  102  hours  into  alcohol  and 
stearic  acid,  more  abundantly  by  a  mixture  of  1  vol.  acetic  add  and  2 
to  3  water,  the  latter  reaction  taking  place  without  any  formaticm  of 
acetic  ether  (Berthelot).  —  3.  Fuming  hydrochloric  acid  at  100** ;  con- 
verts it  in  106  hours  into  chloride  of  ethyl  and  stearic  add  (Berthelot). 

—  4.  Decomposed  by  alcoholic,  but  not  by  aqueous  potash  (Duffy).  — 
5.  Anhydrous  baryta  heated  with  the  ether  to  200°  in  a  sealed  tube, 
decomposes  it  completely,  and  the  product  heated  with  water  yields 
alcoholate  and  stearate  of  barj^ta : 

C«>H«0  +  2BaO  ^  C»H»BaO<  +  0*H*Ba02. 

These  are  the  only  products  ;  no  ethylic  ether  is  formed  (Berthelot  and  Fleorien). 

—  6.  Heated  to  100°  with  glycerin^  it  does  not  yield  stearin,  not  even  in 
presence  of  hydrochloric  acid  (Berthelot). 

Stearate  of  ethyl  dissolves  veiy  easily  in  alcohol  and  in  ether^  and 
crystaUlses  from  alcohol,  but  not  from  ether  (Duffy). 


Bistearate  of  Ethylene. 

CTeipiQe  =  C*H*0",2C»IP»0». 
Wcm-z.     N.  Ann,  Chim,  Fhys.  55,  436. 

EthjfletUc  or  OlycoUc  Bistearate.     Glycol  distSarique.     DiHearinglyeoUiter. 

Obtained  by  the  action  of  bromide  of  ethylene  (viii,  366)  on  stearate 
of  silver.  The  product  is  exhausted  with  ether,  the  ethereal  solutiou 
treated  witli  potash -hydrate,  and  the  filtrate  left  to  evaporate. 

Light,  shining  laminee,  melting  at  76°,  and  resembling  tristearia. 


76C 

...     456    .... 

...      1\    

...      ei    

....      76-76    .... 
....       12-46     .... 
....       1078    .... 

Wurti. 
76-25 

74  H    

12*69 

8  0     

11-06 

C^H<08,2C»n»03  

...     594    

....    10000    

....     100-00 

DISTEAUIN.  117 

Monostearin. 

Berthelot.     Chim.  organ.  2,  65  ;  Ann.  Chim,  Phys,  41,  221. 

A  mixture  of  equal  parts  of  stearic  acid  and  glycerin  is  heated  to 
200"*  in  a  sealed  tube  for  36  hours,  then  left  to  cool.  On  opening  the 
tube  there  is  found  floating  on  the  excess  of  glycerin,  a  soUd  layer,  con- 
taining monostearin  and  uncombined  stearic  acid.  This  layer  is  melted, 
mixed  with  a  small  quantity  of  ether,  then  with  slaked  lime,  and  heated 
to  130°  for  a  quarter  of  an  hour,  whereby  the  stearic  acid  is  made  to 
imite  with  lime.  The  monostearin  is  obtained  by  exliaustion  with  ether 
and  SfK)ntane0US  evaporation.  A  mixture  of  stearic  acid  and  glycerin  enclosed 
in  a  sealed  tube  and  left  to  itself  for  three  months  at  ordinary  temperatures,  likewise 
yields  very  small  quantities  of  glycerin. 

Properties,  Very  small  white  needles,  aggi-egated  in  roundish 
grains,  melting  at  61°,  and  solidifying  at  60°  to  a  hard,  friable,  waxy 
mass.  Neutral  in  alcohohc  solution.  Volatilises  without  decomposi- 
tion in  a  vacuum. 

Berthelot. 
mean, 

42  C 252     70-4    704 

42  H    „ 42     11-7     12-3 

8  O    - 61     17-9    17-3 

0«H70»,C»JEP50»    858    1000    1000 

Decompositions.  Monosteann  decomposes  when  heated  in  a  tube, 
with  formation  of  acrolein.  —  When  it  is  heated  on  platinimi-foil,  a 
portion  evaporates,  while  the  rest  turns  yellow,  and  burns  with  a  white, 
very  luminous  flame.  Heated  with  fuming  hydrochloric  acid  to  100° 
in  a  sealed  tube  for  110  hours,  it  is  almost  wholly  resolved  into  glycerin 
and  stearic  acid.     A  trace  of  a  neutral  chlorinated  liquid  is  formed  at  the  same 

time Monostearin  is  decomposed  by  heating  for  some  hours  to  100°, 

with  moist  protoxide  of  lead,  yielding  nearly  25  p.c.  glycerin  (calc.  25*56 
p.c.,  C«H*0«) —  It  is  not  decomposed  by  heating  to  100°  for  26  hours 
with  alcoholic  acetic  acid. 

Very  slightly  soluble  in  cold  ether. 


Distearin. 

Berthelot.     Chim.  organ.  2, 67 ;  N.Ann.  Chim.  Phys.  41,  226. 

Formation  and  Preparation.  1.  One  part  of  monosteai-in  is  heated 
with  3  parts  of  stearic  acid  to  260°  for  three  hours.  —  2.  Stearic  add  is 
Jieated  with  an  equal  quantity  of  glycerin  to  100°  for  114  houvs,  o\  V^ 


118    co!ijt:gatid  compounds  of  the  pumakz  sucLirs 

275'  fur  ievfjk  ':ionr*.  — ->.  The  stearin  of  aiuniral  iata  is  heated  with 
«^XCf>^fl  <  it  :r!7'!enn  to  2i'^'*^  :r>r  ±t  !i>:«nr9.     jetaratBd  uIdb  Tnirirni?«rin  (p.  117). 

Wiiice  3ii«Tosc!^pu!  TamJTitF.  whkii  Jieii  At  j*^"*.  and  ao&firf  like 
moQcati^arln.  nt  iO '.  Obtaim^I  in  neetlles  by  -spononeons  evapontkn 
from  ether.     VeumL 

Decoiiii»s»ible  bv  aiDist  oxide  :i  Leail  at  100'. 


TS  C -.    4*j» 

78  H  7H 

12  O -  ...       06 


72-3     _ 

«.    72i)tD7»S 

u-i    -.. 

_    1±4,1M 

15-0 

C«HW,2C»H»0»    .......    642     lOCW 

Tristeann. 

Chetbecl.     Recherches  sur  Us  corps 'jnia, 

A.  VoGKL.     ^'4/ui.  C^n.  5d,  154. 

Lecasu.    -<rfrtii.  Oi'OT.  PhijH.  55.  102 ;  .A  Phamu  20^  333  ;  ^m.  , 

12,  25 ;  ah^tr.  F^j^j,  31.  fj^-S. 
Ltebig  ic  Pelijcze-     ^.1/1.  Phfintu  l!>.  2»>4. 
Redtexbacher.     -4/i/«.  Ph'tmu  o'k  1'J5. 
FRA3ICI3.     -irt/».  PAtirw.  42.  2.>4  :  P.hiL  Ann.  2U  161. 
Arzbacheb.     Ann.  Pharm.  70.  2:}t) :  Phftrm.  Cmtr.  1849,  585. 
Heixtz.     See  mem«:'Lr*  alrea<lv  dte«i  ( xvi.  343,  344,  Noc  1. 2, 5,  mod  9). 
DcFFT.     C'X<?w.  .vx*.  (i«.  X,  5.  l:>r:  J,  pr.  Chirm.  57.  335  ;  abstr.  Jim. 

Pkarm,  84.  2V»1 ;   Z/V^.  A'/i^».  JizAnf.^'b,  18.>2.  p.  507.  —  CVm.  5oc. 

Qm.  J.,  5.  303:  /.  />-.  rh^^n.  .'S  35>i:   Z/r-A.  A'Vyp.  Jahrtih,  1852, 

p.  511. 
Bekthelot.     See    memoirs    akvady  cited.  —  Ckim.  ort^an.  2,   52,  ei 

seq. 
II.  Kopp.     Ann.  Pharm,  93,  194  :  Zj>*.  iTcp/).  Jahrtsb.  1855  ;  p.  43. 
Bons.    Compt.  rend,  45,  35 :  /.  pr,  Chem,  72,  308 ;  Kopp's  Jahrttb.  1857, 

p.  357. 
Bouts  axd  PixEjnxL.     Compt.  rmd.  44,  1355;  /.  pr.  Chem.  73,  176; 

Kapp's  Jahrtsb,  1857,  p.  356. 

Tedsfeit,  SUarin^  or  Snhsfancf  fjrasse  of  CherrenL  ^ik/  ahsoim  d  BnconnoC 
First  prepared,  though  in  an  impure  state,  by  Cherreul;  purer  bj  Bruonnot. 
Berthclot's  researches  have  demonstrated  the  identity  of  the  stearm  ««  natural  £its 
with  tristearin. 

Occurrence.  In  many  fats,  especially  in  the  solid  tallows  and  lards  of 
the  animal  kingdom  (xvi,  385 — 100).  The  tt^rophauim  of  Francis  is  also 
resolred  by  uiponification  into  stearic  acid  and  glycerin,  but  differs  widely  firom  tri- 
steann in  Its  melting  point  (p.  366j. 

Preparation.     M(HK)st<*ariii  is  heated  for  throe  hours  with  15  to  20 

fimeH  its  woi^^ht  of  stearic  acid  to  270**  in  a  sealed  tube,  and  the 

ijTCKluct  is  purified  in  the  samo  manner  as  monoetearin  (Berthelot); 

nniz  (Ann,  Phnrm,  92,  300)  heats  stearic  add  with  glycerin  to  200*" 

>4  hourM  in  a  sealed  tube  filled  with  carbonic  acid  gas ;  the  tube  i« 
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I 
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then  opened  i  the  {.^yt^rm  decanted  ;  the  free  stearic  add  removed 
by  treatment  with  etlier  and  lime;  and  the  mass  of  jE^lyceridea  disiaolved 
out  by  boilitig  etlier.  The  mixture  thus  obtained  alrea^ly  contains 
mono8teariJJ-^  and  may  be  con  vert  et3  into  trlBtoarin  by  heating'  to  270° 
for  ei^bt  hours  with  a  large  excess  of  stearic  acid ;  the  uncombined 
stearic  acid  may  then  bo  removed  aa  before,  and  the  tristearia  dia solved 
out  by  hot  ether* 

Chevreurs  stearin  la  obtained  by  dis^olvlnp  mutton-miet  In  boiling 
alcohol,  and  reciystaUising  the  fat  wlneh  separates  out,  till  the  melting 
point  l>ecomes  constant.  Purer  than  this  is  Bracontjot*8  stearui,  obtained 
by  repeatedly  melting:  niutton-suet  with  oil  of  turpentine  j  still  purer  is 
tlmt  of  Lecanti,  who  melts  mutton-suet  in  the  water-bath,  adds  an 
nqual  quantity  of  ether,  stiiTing"  all  the  whiln ;  presses  the  fat  when 
cold,  and  re-crystallises  it  till  the  melting  point  rises  to  G^*^-  Above  this 
tempemture  the  melting  point  does  not  appear  to  be  raised  by  repeated 
cfyetaJUsation  from  small  quantitie.^  of  ethei ;  but  it  may  still  be  raised 
by  repeated  crystalhsation  from  lU  to  100  times  its  volume  of  ether. 
After  32  ciystalUi^ations  thug  performed,  the  melting  point  rises  to  f^O'?** 
(Duffyl ;  but  the  fat  thus  treated  is  still  a  mixtm'o  of  tristearin  and  tri- 
pahnitin  (Ileintz),  as  shown  by  its  meltitig  point,  and  by  that  of  the  acids 
(=s  66"5°),  separated  from  it  by  saponificatif^n.  The  melting  points  of 
the  fatty  acids  obtained  by  saponifying  different  varieties  of  stearin j 
are  as  follows  ^ — 

C1i£^tTeul*B  ileiTin    iolidifying   at  44"  jields  fiittj  ocddi  rajelting  at  53* 

Lecanu^^  ,i  ,f  02"  „  „  66* 

Liebig&Pt*loiiMV  ,,  „  60 -6r    „  „  61 -65* 

HciiibE'a  „  ,,  or  „  »  S4° 

A  Stearin  ]7repared  by  Itedtenbacher,  according  to  Lecami's  method, 
still  contained  olem,  inasinueh  as  it  yielded  sebacic  acid  by  dry  dis- 
tillation, and  an  acid  melting  ut  65*  by  saponification,  —  Prom  Brin- 
donia  tallow,  acctirding  to  Bonis  and  Pimentel,  pure  tdstearin  may  be 
separated  by  recrystallisation,  yieldlfjg  by  saponification  an  acid  having 
the  melting  point  of  stearic  acid. 

Properiks.  Wliite,  pearly,  shining  nodules,  with  very  fine  needles 
(Bonis  &  Fimentel),  Small  |ieariy  laminte,  resembling  spermaceti  or 
stearic  acid  (Lecanu).  —  Inodorous  ;  tasteless  j  neutraL  Tolatile 
without  decomposition  in  a  vacuum  (Chevreul).  A  non-conductor  of 
electricity  (Rousseau,  /,  J'harm,  0,  587)* 

The  stearin  of  the  natural  fats,  as  well  as  that  artificially  prepared, 
exhibits  twij  (or  three)  different  melting  iwints,  since  when  heated  it 
first  becomes  fluid  and  transparent,  afterwards,  when  further  heated, 
again  solid  and  opaque,  and  lastly,  a  second  time  fl^iid  (Heintz,  Duffy, 
Kopp)*  It  expands  when  heated,  but  on  first  melting  undergoes  a 
contraction  of  about  21  per  cent.;  near  ita  second  melting  point  it 
again  expands,  and  at  the  moment  of  melting  increases  alxnit  5  p.  c.  in 
volume  (Kopp),  — The  first  melting  point  of  tristearin  is  55%  the 
eecond  71 -fi"**  Tallow^stearin  melts  first  at  51 — 52%  and  the  sei^nd 
time  at  62" ;  at  58^  it  in  quite  opaque  (Heintz),  With  purer  or  less 
pure  tallow-stearin,  somewhat  different  temperatures  are  observed. 

This  phenomenon  is  not  prodnced  by  the  splitting  up  of  tristearin 
i  nto  difjtearin  and  free  acid,  inasmuch  aa  alcohol  of  SB""  takes  u^  li^^ 


I 


^ii>aurr  ^.id  -nerernra   ^e-nn: .     Ja.— ■irnnr  :ji  Drfj-  ic  »  to  be  €X- 

4.  iF".'-*  :*#  ''.jr-rr..  ;.  ?r  'iTiirs-L  -vu**?!  nptiriii  TLpriiiisr  at  ^^^T'  is 
hf*at«^  :.:  T*.  r"-  r  !i-j-:i:r.  ^-.i  --.-u.  !-..:u.-L  Taea  it  i«:ciSi:e3  «.nly  aU 
5 IT'.      I"  -"^  ^  •:•:  >i«  '^  ^-'-  :ir  :iii-.r*   \z  '1:az  •>*2icer»tune;.  paft^pr 

h.  J?*Knnt:  TH]fi.'itr:r:t.'t,  ?r:ifm:e*i  '-7  jt*a±3ir  «cett£m  of  tbo  first 
8uvfi&!ani:a  •>.  -ii''  :r  i  f-?^  fer:^*  .i.:jTier  f  r  S4:-iiie  tuce.  until  the 
imvid  3iik»rf  hiW    urun    le:-  me   -s-.tiiL      LiimiHlar.  3i>*fefag  at    64-2', 

sp- ^,  ir:  :■:  it : >"-  Znrj . 

rat^  from  rrh^r.     It  L*»    lI-**    :  rue:  wiitra  gCrArrn  u  ikiimsed  to  65*  or 
^•r%  afer  wiiii:ii  :-  *«-6unes  iiii'^lj  ir  -^i — i;y'  10  aa  opaque*  friaMe, 

1/r  =  lt/17./ ;  iZ  Zi-y-  =  I-  •  V  :  a:  c.:  ">-  =  L'-r-vU  ;  at  ^S^-^""  =  0-974C 

The  ap-  jr.  or  sjel:e«i  -trarji  ir  -:.:-*'  is  •rv:*45  (I>ii£Ft>.  —  Daffy^s 
.v:cr,t4  m*;«i3u6:-  i»  zjx  •c^'iL^r*:  frci  rnr^  strarm.  whicli.  however, 
cr>r*rA::..*  thf'r  fr-*^  loi  tbi? :  --.  •ilfr.^n:  c.<.  ^vr-  after  seTerai  recrystal- 
l«ari^.r..«  :  :*  >.  th.^r»T:  rv.  i.-  •:  :  'z*t  >-j-.ir=i«rti  as  pcre  stearin  (Heintzl 
—  T4ii»/W-»t«rarliu  m^ritLnr  a;  ••>■'.  p«>«ek«*r*  at  5«.^.  in  the  first  modin- 
cation,  a  t  1  :n.r-  =  I-^ :'!.  JkL-i  arVr  Tasc-inr  ii-to  the  &«^*i>nd  modificft- 
ti6n  a  r^Air:.*:  =  l"*"?-  '.iv  v  I:::::^  a:  •'"  b-rir.g  =  1 ;  its  volume  in- 
creaj>(^  Ui  l-«>70  r*:  ::--:  r-vItiL j-j*.!:.:.  a^.i  on  nteiiing  to  1-127  (H. 

Mf-!r/^I  -r»;\r[r:  -  1:  :!>--  • '*  •' '•  I::.-*  :  a  vtrv  indi^iinctlv  crystalline 
rnawi  (\W.uva^,  t,-  a  li>:*-rv^i  r..;-ss,  whivh  exhibits  transparent  and 
d«ui- white  f-  rtioL-s  ^B-..!::.-?  Jt  Pin:*^ritt:l  .  Tr*e  lerni  eratnrc  of  melted 
fit^nn  falU  ^vfrj*!  «i* -rrt-e!*  Itrl- :w  :Lc  s»  lidifvlns:  i^iui  before  the  mass 
\jf.f,nmfr^  .«*'';!;•],  lut  n*» :-  a^-ain  curing  e-ilLiiticatioii  to  44"'  (GhevrculX 
54'  n>:rtinii;;  it  f«.rii-:i  a  -.>:..:-: niisraivr.t  ma^s^  having  an  even 
surface.',  th'-  'f-iitral  p-  iLt  of  tt:  :..1i  iiltimattly  solidifies  in  ra^^ted 
crysUl.**  (CU'vreuI;. 

CbenvuL      Lecanu.    Liebig  k  Feloose. 

1J4C  6SI  ^..     76  So  ....     77  7    ....    76-91  ..«  74*52  to  76-09 

Will llt»  ....     12-36...     n-8    _     12  39  ....  lS-39  „  12-88 

yi  O 96  .  .     !•'  70      .     U'5    ....     1070  .... 

C«JI»0»;K.*I1»0»      ....  890  ....  H.<^ w  ...  1000    ....  100-00 


If 

0 

ATi}Af:h^r. 

....    76-51   .... 
,...     12  28  ... 
....     11  21   . 

....  HKH^J  ... 

a, 
.     7712  . 
.     1230  . 
.     10  58  .. 

Dutry. 
b. 

.     76  32  ... 
.     12-32  ... 
.     11  36  .. 

c. 
.     7687  ... 
.     12  20  ... 
..     1093  .. 

H«mt<. 

a.                b. 

.     76  74  ....     76-50  . 

..     12  42  ....     12-41  . 

..     1084  ....     11-09  . 

Bartheld. 

...    76-8 
...     12-4 
...     11-8 

^ 

.  10000  .. 

..  10000  .. 

..  UH>00  .. 

..  10000  ....  10000  , 

...  1000 

Ut-rihthti  AiialjM^fl  aiiific-ially  prppan-d  tristearin.  Tlic  rtearin  of  beef-fod 
I nu\Hiu»,  tutnrlitm  to  ArxbJichiT,  78*74  p. c.  C  ;  but Hcinti  (h)  and Duliy  (e)  fcmiid it 
1^*  h«v«*  tlir  »afiir  rfMiiuoNitiuii  a«  that  from  mutton  nuct.  DuflV  examined  ttMrin mrU- 
Itiff  (»)  It  62  5*  and  {h)  at69'7*.  The  formula  of  tristearin  was  deduced  by  Bevtbelot 
^rin  the  combiuiog  pro]K)rtionii  of  glycerin  with  acids  (ix,  491 ;  xti,  351),  Duffy 
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hariBf  preTioualy  sliown  Uiat  fti  the  forroatiou  of  I  t^l*  of  timvit^  a  id  fi'orn  *t<ariu 
2  at.  of  carbon  ai^  eliminated.  Berthelot's  formtd*  a.loni^  (none  of  those  picviousiy 
propositi  for  tikIlow-fat>  vii.  235)  eiplaiqa  bow,  in  the  Buponiiieation  of  tiUarin,  tho 
under-znentioiied  amounU  of  glycerin  aud  acid  tmn  he  pruduced, 

Decompmitiom^  1 »  Steavin  when  stibmitted  to  dn/  distillation  boils 
without  becoming  much  coloured,  partlj  volatilising'  unaltered,  and 
being:  partly  decom[K»sed,  with  formation  of  carbtmic  at^id,  ^^a6*eoiia  and 
liquid  hydi^ocarbonst  acrolein  (ix^  S6o),  acetic  acid»  gtearic  acid,  water, 
and  carbon  *  which  remains  bctiind,  (■hevreul  found  also  scbacic  acid, 
though  only  in  the  case  of  Btearin  containing  oleln.  The  hydrocarbons 
l»oil  between  11)0°  and  245 "^^  and  are  polynieric  ^^ith  oletiant  g-as  {tier* 
hurdt,  Rei\  sdeni,  1%  11)*  Bossy  and  Lecann  obtained  front  tidlu%T-fut 
the  same  produet«  as  from  drying  fat  (xyi^  3QH)^  but  with  a  much 
larger  proportion  of  solid  fatty  mids  ;  eveu  on  rapid  dinf illation,  the 
distillate  solidified,  almost  up  to  the  end  of  the  process.  See 
also  Oupuy  {/.  O/ttm.  mvtL  1,  378;  ^1///^  Cftim.  Fkyg,  2^,  3 IS*),  and 
Lecanu  (X  Chhn,  jnid.  1,  458).  —  2.  Pure  steann  does  not  undergo 
alteration  in  the  a/r,  and  in  an  impure  state  probably  turrig  rancid  only 
when  it  t^ontains  olein  or  di*>'ing  fat,  and  less  nuickly  than  those  Bub- 
etauees  (OiievTeul),  IIog*s  lard  spread  upon  the  sides  of  a  vessel  tilled 
with  oxygen,  and  left  to  stand  for  three  years,  without  ex}>osure  to 
sunlight »  absorbs  the  greater  part  of  the  oxygen,  and  does  not  form 
carbonic  acid,  or  only  a  very  small  quantity.  It  appears  white,  smells 
rancid  and  sour,  and  gives  np  to  water  caproic  or  similar  acids,  oleic 
acid,  a  non-volatile  acid  soluble  in  water,  and  yellow  colouring  matter* 
The  portion  insoluble  in  water  contains  free  oleic  acid,  margaric,  and 
stearic  acids,  yellow  colouring  matter,  and  unchanged  fats  (Chevreul, 
Mtcherehh^  453).  ~  3.  Stearin  burns  with  a  n>ore  luminous  flame  than 
drying-  or  oil-fat.  —  4.  It  is  not  altered  by  digestion  with  100  parts  r d' 
nitric  acid  of  sp*  gr.  1"28  in  the  cold;  when  boiled  therewith  for  an 
hour  it  evolves  a  httle  nitric  oxide.  By  repeatedly  distilling  and 
flouring  back  tlie  distillate  till  the  residue  dissolves  tlierein,  and  sifter- 
wards  evaporating  the  solution^  succinic  acid  and  a  yellow  acid  oil 
having  a  bitter  and  harah  taste,  are  obtained  (Chevrtnil)*  —  5*  Bromim 
and  chiorine  readily  act  upon  stearin,  fonning  products  more  fusible 
than  stearin,  heavier  than  water^  and  having,  according  to  Ijefort,  the 
fommlee  C«CHH*»0^  and  C"*Bi'*I1»(:j*  (Lefort,  Compt.  icwL  37,  28), 
Mir>€  does  not  act  upon  stearin  (Lefoit).  —  G.  IlffdrccMoric  avid  pro- 
duces from  beef-suet  oleic  acid  and  a  lit  tie  stearic  acid,  leaving  the  rest 
unaltered  (Braconnot).  —  7.  IVbon  melted  steaiin  is  mixed  with  half 
its  weight  of  oil  of  riVno/,  antl  the  reddish  compound  formed  is  imme- 
diately wa^sbed  with  a  large  quiintity  of  boiling  water,  stearic  acid  and 
oleic  acid  aiie  produced  (Braconnot),  Stearin  with  10  parts  of  oil  of 
vitriol  becomes  immediately  yellow,  and  after  24  hours,  of  a  darker 
colour,  which  it  imparts  to  the  oil  of  vitriol ;  it  softens  and  evolves 
sulphurous  acid,  and  when  heated  to  100**  after  standing  for  eight  days, 
it  dissolvee  to  a  roseate,  transparent,  thickish  liquid,  with  liberation  of 
sulphurous  acid.  Above  100°  it  carbonises  and  froths  up,  from  evolu- 
tion of  sulphurous  acid  (Chevreul),  A  mixture  of  hog's  lard  and  an 
cnnal  quantity  of  oil  of  vitriol,  heated  to  100°  for  a  few  minute!^,  and 
diluted  with  water  after  eigtit  days,  yields  glycerin-sulphuric  or  sid- 
phoglyccric  acid  (ix,  491)  (Chevrenl).  Stearin  behaves  towards  oil 
of  vitriol  and  sugar-water  in   the    same    manner  as   ^i^ne.    ^^ 
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StearochlorhydrizL 

'llkM»r.      .V.  iiflw.  f'h  I    PA...  Jl,  .>«'4. 
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When  a  mixture  of  stearic  acid  and  glycerin,  heated  to  100®,  is 
saturated  with  hydrochloric  acid  gas,  maintained  at  that  temperature 
for  some  hours,  and  afterwards  left  to  stand  for  several  days  or  weeks 
at  ordinary  temperatures,  a  compound  of  the  two  acids  with  glycerin 
is  formed,  with  elimination  of  water : 

C»H»0*  +  C«H80«  +  Ha  =  C«H«C10«  +  4H0. 

On  neutralising  with  soda,  the  new  body  separates  in  the  form  of  an 
oily  layer.  It  is  crystallisable,  and  after  repeated  solution  in  ether 
melts  at  28''. 

Berthelot. 

42  C    2620    66-93     650 

41 H  410    10-89    11-9 

CI  85-6    9-43     Ill 

6  0    480    12  75     120 

CS»C10»,C»H»08   ....    376-6    10000    1000 


Stearateof  Amyl. 

Duffy.     Chem  8oc.  Qu.  J.  5,  197 ;  J.pr.  Chem,  58,  363. 
Hanhabt.     CompU  rend,  47,  230 ;  «/.  pr,  Chem,  77,  5  ;  Kopp'a  Jahresh. 
1858,  p.  301. 

Siearinmylenter. 

Obtained  by  heating  stearic  acid  with  amyl-alcohol  to  200°  in  a 
sealed  tube  for  a  day.  The  uncombined  acid  is  removed  as  in  the  pre- 
paration  of  palmitin  (xvi.  353),  and  the  uncombined  amyl-alcohol  by 
treatment  with  alcohol,  which  dissolves  only  a  little  of  the  ether 
(Hanhart).  —  Stearate  of  amyl  is  also  formed  by  boiling  tiistearin  with 
a  solution  of  sodium  in  amyl-alcohol  (Duffy). 

Neutral,  transparent,  soft,  and  viscous  mass,  melting  at  25*5° 
(Duffy),  25*^  (Hanhart).  —  It  is  decomposed  by  alcoholic,  but  not  by 
aqueous  potash.  Dissolves  (slightly  according  to  Hanhart)  in  alcohol, 
the  solution  solidifying  to  a  jelly.  The  ethereal  solution  also  does 
not  yield  crystals  (Duffy). 


Benzostearic  Anhydride. 
C^H^^O*  =  C"H»0»,C*»fl»0*. 

CmozzA.    Ann.  Pharm.  91,  104 ;  J,  pr.  Chem.  64,  33 ;  Pharm.  Centr^ 
1854,  794. 

JSeiuoyl-HearcU. 

A  mixture  of  stearate  of  potash  and  chloride  of  benzoyl  is  heated 
in  a  water-bath  till  the  smell  of  the  latter  disappears,  and  the  product 
is  extracted  with  ether. 

Shining  laminae,  melting  at  70®. 


12 i    ^:ij^z^:Qxr5j:i  rj»iE»iaDs  ie  na  isel^xi  ixxslmts  c^p*. 
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Wh-fn  r:*::  ir^  J.*^-  j«.  it^-^ne*!  vxa  ««iiM  Md  to  20U^  in  a 
j^A&ei  r;i?>;  f.r  >«  m*?  i«  arsv  a  iiiinrr  i^  .cciiz&ed  trooi  which  water 
extra^.t:^  :iie  xio  oiciiiel  p.in.  vn  st^pincnic  die  escess  of  stearic 
acsl  fr.c:  rhe  r»f5:'rii5  rj  3i»:.ias  .c  -fta^^rxa*!  hjiiraat  of  Ene.  aooording 
tc  XV.  ;3;:%?^  :2*f  <t'-iL::i:rr  i:  .r:!ii  >fiEj..-5  ri?6«:iv^f^  in  the  ether,  and  is 
|«rii>fi  cv  ifT-Apvriii*  n  mi  >i  iirj:a  in  '::b<iilKfii*it*  oc  ourtyxi. 

SEj*::\t  ..-.:.  nrr'i.  rj!5r<itf<%5^  :i^^zr%L  wtix.  w!ixh.  when  heated, 
errire^  az.  :•:•  »ir  £  ain  ia«i  5Ccar-.i:  jci»i.  aad  T^^Lici&sea. — Combos- 
tflle.  A«^cz:-:s  i  r-i  .•*  t.;cr  T^rii  iii'iionisfc.  —  Heated  to  100°  for  some 
div*  wuh  :n«.GS  b.v  iri:e  :f  *-xe»  ::  ;-  :ti»is  <cirarate  of  Ime  and  a  sub- 
star  •>  ^.I-zVl't  ill  -vjter  iz.i  aIojC'  t.  :bf  Ian«fr  b>^  becomes  coloured 
with  ar.irr'.nia,  lik-r  :r:.^.  ~rr:  r-^e^  -:.  •:  ::nii  ay>staL?. 

f^trarat^  .£   :r±:  1<  is^.I^irte  in  •f.rr:^.  bat  e;&^y  solal4e  in  etiker 

Stearate  of  CapijL 

ii JLSUXKl.     tor*pt,  r^n*L  47.  -->.» :  /.  tr.  Ctif«.  77,  5. 

Obtained  fr^'m  stearic  acid  aud  capryl-aIi\>hol  in  the  same  manner 
an  st/:arate  of  amjL  —  Mchs  at  —  4\^'.  Colourless,  inodorous,  taste* 
Icfw,  and  neutral. 

Stearate  of  Opianyl. 

'"  MnuvAAfT.     N.  Ann.  C/tim.  Phyn.  5C,  75. 

led  l>y  lu-atinf^  opianjl  (mcconiu)  with  btearic  acid  to  Sui)'  lor 


BISTEARATK  OP  PINITYL.  125 

several  hours ;  boiling  the  product  with  water,  which  takes  up  uncom- 
bined  opianyl ;  and  removing  the  excess  of  stearic  acid  by  means  of 
lime  and  etber,  as  with  palmitin  (xvi.  353). 

Neutral,  white,  solid  mass,  which  melts  easily  and  solidifies  very 
slowly. 

Berthelot. 

92  0  662 7603    76*3 

78  H 78    10-74    11-2 

12  0  96    13-23    18-5 

C*HK)«,2C»H»0«  726    10000    1000 


Stearate  of  Gamphyl. 

C»H?»0*  =  C»H?'0,C'«H»0». 

Bebthelot.    JV.  Ann.  Chim.  Phys.  56,  89 ;  Chimie  organ.  1,  151. 
Camphol  ttearique,     StearinsatMres  JBorneol.     StearinbomeHer, 

Obtained  by  heating  stearic  acid  with  bomeol  (xiv.  332)  to  200®  for 
eight  or  ten  hours  in  a  sealed  tube  ;  water  is  then  eliminated  and  a 
mass  is  formed  from  which  the  uncombined  stearic  acid  is  removed  by 
cautious  and  rapid  treatment  with  ether  and  hydrate  of  lime,  and  the 
free  bomeol  by  heating  the  evaporated  ethereal  solution  to  150**  in  an 
air-bath  for  half  a  day  or  longer. 

Thick,  colourless  and  inodorous  oil,  which  solidifies  to  a  crystalline 
mass  after  some  days  or  months.  Neutral  when  freshly  prepared. 
Volatile  (without  decomposition  !).  Decomposed  by  alkalis  into  stearic 
acid  and  bomeol.  —  Dissolves  slightly  in  cold,  and  easily  in  boiling 
alcohol  and  in  ether. 


66  0 836 80*00    

Berthelot. 
mean, 
79-8 

62  H  62    12-38    

12*6 

4  0  32    7-62    

7*7 

0»H»'0,0»H»0'      420    10000    

...     100-0 

Bistearate  of  Pinityl. 

C«*H"0"  =  C»H»W,2C»HW. 

Berthelot.     Compt.  rend.  41,  454;    Chiin.  organ,  216;   Lieb.  Kopp. 
Jahreaber.  1855,  677. 

Puiite  monoHiarigue,     JBUtearinpiniteHer, 

Finite  is  heated  with  stearic  acid  to  200 — 250®  in  a  sealed  tube  for 
some  hours,  and  the  product  is  purified  as  in  the  case  of  palmitin  (xvi, 
353). 

Sdid,  wliite,  neutral  mass,  resembling  stearin.  When  decomposed 
with  hydrate  of  lime,  it  yields  21  p,c.  of  pinite  (catena -9. <i,C?*H)*^^* 
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Bistearoglucose  is  insoluble  in  water,  bnt  forms  an  emulsion  when 
shaken  therewith.    It  dissolyes  in  absolute  alcohol  and  in  ether. 


Quadristearate  of  Mannityl. 

QmjgmQn  —  C"H"0",4C»«H»0*. 

BiEBTHELOT.     N.  Ann.  Chim.  Phja.  47,  824 ;  CMm.  organ.  2,  191 ;  Lieh. 
Kopp.  Jahresber.  1856,  659. 

ManniU  dist4ariqu€,  —  QuadriitearinmamianeHer  (see  XTi,  862). 

Mannite,  or  mannitan,  is  heated  with  stearic  acid  to  200*  or  250" 
for  15  or  20  hours,  and  the  product  is  purified  according  to  xvi,  353. 

Microscopic,  white  crystals,  or  solid,  white,  fusible  mass,  resembling 
stearin.     Neutral. 

Heated  on  platinum  foil  it  gives  off  vapours,  having  at  last  an  odour 
of  caramel,  then  carbonises  and  bums. 

Decomposed  by  baryta  and  oxide  of  lead  at  100°,  and  m  a  few 
hours  by  water  at  240®.  —  It  is  not  altered  by  heating  for  8  or  10  hours 
with  mannite.  In  the  decomposition  with  baryta  13*2  p.  c.  of  mannitan 
is  obtained  (by  calc.  13  p.  c.  C»H"0»^). 

Bertbelot. 


156  0 936  7405  78-93 

152  H    152  12*03  1203 

22  0 176  13-92  UM 

C»*H»Oio,40»H»0»     1264  10000  10000 


Sexstearate  of  Mannityl. 

C«H»"CP  =  C*»H«0*,6C»*H*»0*. 

Bebtbelot.  N.  Ann.  Chim.  Phya^  47,  324 ;  Chim.  organ.  2j  192 ;  Lieh. 
Kopp.  Jahresber.  1856,  659. 

Mawmiie  trUtAiriqw.    Sexattearinmanmtanetter  (xr,  862). 

Quadristearate  of  mannityl  is  heated  with  a  large  excess  of  stearic 
add  to  200 — 250^  for  20  or  30  hours,  and  the  neutral  mass  thus 
obtained  is  separated,  and  again  treated  in  tiie  same  way  with  an 
excess  of  stearic  add.  —  Neutral  mass,  resembling  tristearin  (p.  119). 


228  0  

216  H 

...    1868    .... 

...      216    

...      176    .... 

....      77-78    . 
....      12-27    . 
....      10-00    . 

Baxibelot. 

. 77-9 

12-6 

22  0 

9*6 

C«»HW,60»H»0»     .. 

...    1760    

....    10000    . 

lOOO 

12S     COXJCGATED  COMPOUNDS  OF  THB  PtniAtT  KUCLEtJS  C*tt». 

Bistearate  of  Ihdci^ 

C«H"0*«  =  C"ffW,2G«H*0». 

Bexihelot.      Compt.    rend.   41,    4M ;    Chim.    oryam.    2,    210;    Lid>. 
Kcpp.  Jahrtiher,  ISoo,  676. 

DwleUe  mamort/anqme.    Bittearimdnleiiamesifr  (ice  xr,  3S6). 

Obtained  by  heating  stearic  acid  with  dolcite  to  200%  and  purifying 
the  prodoct  according  to  ivi,  353. 

White,  solid,  crystallisable  mass,  resembling  stearin.  —  Very  slowly 
decomposed  by  hydrate  of  lime  at  100*,  yielding  25-4  p.  c  of  dolcitan, 
with  an  admixture  of  dulcite  (calc,  23^  p.  c.  C*^ff=0>^, 

Qnadristearate  of  DuldtyL 
C'-ff-'O"  =  C"H«0«,4C*II*0». 

Bkbthelot.    Compt,  rend,  41,  454 ;  Chim.  organ,  2, 211 ;  Kopp^sJahrtsber. 
1858,  677. 

Dmlrite  dUieariqm^.     See  xri,  386. 

Obtained  as  a  neutral  mass  by  heating  dulcite  to  200^  with  a  large 
excess  of  stearic  acid.  It  is  purified  in  the  same  manner  as  palmitin 
(xvi,  353),  which  it  resembles. 

Stearate  of  Cetyl. 

C«n«0*  =  C«IPH),C«H*0>. 
Beritielot.     N.  Ann.  Chim.  Phys,  56,  70. 

Ethal  siearique. 

A  mixture  of  1  part  of  ethal  with  4  or  5  parts  of  stearic  acid  is 
heated  to  200°  in  a  sealeil  tube,  for  8  or  10  hours.  The  product  is 
mixed  first  with  a  little  ether  and  then  with  hydrate  of  lime,  which 
takes  up  the  uncoinbined  stearic  acid,  and  the  whole  is  heated  to  100' 
for  some  minutes,  and  afterwards  boiled  with  ether,  when  the  ethal  and 
stearate  of  cetyl  are  dissolved,  and  remain  behind  on  evaporating  the 
solution.  From  the  mixture  thus  obtained,  the  free  ethal  is  removed 
by  boiling  ^iv^i  or  six  times  with  6  to  10  parts  of  alcohol,  and  the  undis- 
solved cetyl-r/)mpound  is  tiien  allowed  to  crystallise  from  ether. 

Br()a<l  shining  laminae,  resemblinjr  sj)ermaceti,  melting  at  55**to6C»*', 
and  coolinp:  to  a  crystalline  solid.  VolatiUses  with  formation  of  a  little 
free  acid.     Neutral. 

Berthelot. 

68  C  408    80-31     800 

68  H  68     13-38    136 

4  O  32     6  31     6-4 

C»H»0,C»1I^(>«     ....     508     100-00     100-0 


STEARQNE.  129 

Stearate  of  cetyl  burns  on  platinum  foil  with  a  white  flame.  —  It  i8 
decomposed  by  hydrate  of  lime,  at  100**,  only  after  8  or  10  days. 

Nearly  insoluble  in  boiling  alcohol.  Dissolves  slightly  in  cold,  and 
freely  in  boiling  ether. 


Stearone. 

BcssT.     Ann.  Chim.  Phys.  53,  410 ;    J.  Phann.  19,  642  ;  Ann.  Pharm. 

9,  269;    J.pr.  Chem.  1,  179. 
Redtenbacher.     Ann.  Pharm.  35,  57. 
Varrentrapp.     Ann.  Phann.  35,  80. 
RowNEY.      Chem.  Soc.  Qu.  J.  6,  97 ;    abstr.  Ann.  PJiann.  88,  285  ;  J. 

pr.  CJiem.  59,  493  ;  N.  Ann.  Chim.  Phys.  39,  490. 
Heiotz.     Pogg.  94,  272 ;  96,  65. 

Margarone.    Stearene.    Discovered  by  Bussy. 

Bussj  diatinguished  stearone  and  margarone^  the  former  from  steario  acid,  the 
latter  from  margaric  acid,  molting  at  ^6**,  obtained  by  the  distillation  of  hos's  lard. 
His  margarone  may,  therefore,  be  regarded  as  a  mixture  of  stearone  and  pidmitone 
(xri,  382).  Bedtenbacher,  supposmg  that  stearic  acid  is  converted  by  mstillation 
into  margaric  acid,  described  as  margarone,  stearone  obtained  from  distilled,  from 
commercial,  and  from  pure  stearic  acid,  and  considered  the  existence  of  st«arone  as 
impossible.  Yarrentrapp^s  margarone  was  obtained  from  a  mixture  of  fatty  acids 
melting  at  55 — 56*  (Varrentrapp's  margaric  acid,  xri,  351),  and  is  doubtless,  Ue 
Bussy's,  to  bo  regarded  as  a  mixture  of  palmitone  and  stearone. 

Formation.  By  the  dry  distillation  of  stearic  acid  in  the  free  state, 
or  more  abundantly,  in  combination  with  lime  or  oxide  of  lead. 

Preparation. — 1.  Stearate  of  lime,  or  a  mixture  of  melted  stearic 
acid  and  hydrate  of  lime,  is  subjected  to  dry  distillation,  and  the  solid 
distillate  is  boiled  for  some  time  with  water.  The  residue  is  finely 
powdered,  heated  with  ether  to  boiling,  and  after  cooling,  collected  on 
a  filter  an<l  again  treated  with  ether,  when  pure  stearone  remains  undis- 
solved (fleintz).  Bussy  purifies  it  by  re-crystallisation  from  hot  alcohol. — 
2.  Stearate  of  lead  is  distilled  in  a  current  of  super-heated  steam,  and 
the  nearly  colourless  distillate  is  purified  as  in  the  first  method  (H.  L. 
Buff). 

Properties.  Delicate,  pearly,  microscopic  laminae,  very  strongly 
electric.  Melting-point  87-8°  (Heintz),  86*^  (Bussy),  82**  from  pure, 
77°  from  commercial  or  distilled  stearic  acid  (Bedtenbacher),  76° 
(Varrentrapp ;  Rowney).  Solidifies  at  72°  (Rowney).  Bussy's  mar- 
garone distils  partially  undecomposed. 


70  C 

420  .... 

....   8300  

...   13-84  

816  .... 

a. 
....   83-22 
...   13-77 
...    301 

Bussy. 

5. 
81-81 

70H..« 

2  0 .«... 

70  

16  .... 

13-50 

4-69 

C'H'^0*   ... 

.....  506  

....  100-00  .... 

....  10000 

........  10000 
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ysai    r.  12a  tte.  fcarBs  if  ias   «i" 
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iome  Bii^sej  . — i.  V  '-  '  ~  i~  nr  i'  -  11  in  if  Trxfi  wmmu  uiluiiumu 
fCeKTiiir.  TTxii  f  LTZL'-n  t  iT-fr  :or:imir  naif'^mczV  bodierex- 
pernuHLi*.  Zriniz  :cci£zuhL  ''77  "zii;  al:ci.ii  }c  a  ^r«tt  cxEce»  of  faraniiie 
a:  hiz^  t<!:i^*erknr?^  lulj  &  jrzLe  rr*iiii^scair:'iue»  Im  a  luge  qoaiitity 
<:c  i£L  -^L-Ij  fxsiie  TT^niLT-  r?*nlj  iciiil^fe  in  etiber. —  Kownej 
*:r.iaizjK*L  'rj'-Le  !*:•::•  n.  :c  :r  mliLe  rn.  his  sCietfr^HV  ^melEziu^  at  72*), 
he:-*  :c  f-fazitrj  rr7--Ha^  iu:i"r:T  ir  43 — 15*.  %sA  cvnt&mmg;  00  th« 
*Terx?<r.  5:>-S--  r. :.  *r^  J'Tt  H-.  iCii  iT-^JcJ  Br-  or-cmponfiB^  to  the 
fc-RETiiA  •.'■BcS'O-  /w/jKf  »  wr±#  or  *li»?il  ott  JtiLiiMe  (fiowney). 
—  3-  <^::r-.V  fzrns  T^ti  z:;irrLr:De.  a:  *  ^ensfe  hcs!,  m  oohnrlesB, 
toLa^^iz^zz,  Tisoti  Il^tL'I  3'2airr v  —  4.  Scmronft  RnMnii  cofeoicd 
with  *aI  :/  r>.-v:''.  ,&z^  •:a;r«:cii:«e3w  wiik  «v-*xiixun  o£  snipkiiiOQt  add 
(BcK^.  k: v::irji.  —  3.  SceorrHie  s  noc  acted  upon  bj  hot  kMc  ood; 
bat  »  <^xc:>:«ei  bj  =.itr>-^rcirv  aidd.  vidi  fonotatiaD  of  an  add 
T'Askt)!^  L  R.:-3r::>rjL  —  •?.  Py^fwiTn  act?  npixi  margarme.  evolTiiig  a 
KtZiKT  Cl:Elh^Ls:^.•l^  ,^is  vBcssj..  —  7.  ILfcrraroGe,  dudlled  with  fwct 
///I*/.  T>.-I.L;  ..-^<LA:e  if  r-re  ;^.i  1  distfUiOe  xmeliiiig at  60^  (Bossy).  — 
>».  >£ir;r»r':'«e  L>  n::  i-e^^tcir^vi^i  bj  a  touiz^  srrong  sohiti'^n  of  amstie 

rftearone  •lis*- Ives  very  slizhtiy  in  honing  akokoi^  and  is  deposited 
almoi?r  enrirelj  r.n  o>:l:niT  { HeuitzK  Bossy's  margarooe,  meltiog  at 
77"',  dLi-^olvfrs  in  5«'»  ports  of  briling  alcohol  of  36". — Stearone  is  neaify 
inflolnble  in  cold,  an  1  very  •lifficultly  sohible  in  bcnling  ttker  (Heintx). 
Marg^r^/n*?  di*«olvo?  in  5  p^arts  of  boiKng  €thtr^  acetate  of  tdi^  OToUof 
turpentifu  (Bosay). 


Bromostearone. 

Hrnrrz.   Pogg.06,7o, 

W)u;n  ftn  fxccHS  of  bromine  is  added  to  melted  stearone,  m  red  oil 

m'\ntriiU^A,  wliicli  Kolidifies  when  shaken  with  water.    Thia  is  to  be 

'»M\it'i\,  (irMt  witli  water  c^^ntainine  ammonia,  and  afterwards  with  oold 

*»ol  and  n-rryHtttUised  from  ether  till  the  melting-point  riaea  to  72". 

MolvcH  with  incxleratc  facility  in  cold  ether. 
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LamittfF. 

Heiniz. 

70  C 

2  Br 

68  H    

2  O    

....    420    

160    

68     

16    

63-26    .... 

2409    .... 

10-2i    .... 

2-41    

....      6303 

....      24-38 

....      10-35 

2-24 

CTBr»HW 

....    664    ^ 

10000    .... 

....    10000 
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Stearic  Anhydride. 

C«H«0«  =  C*'H«K)«,C*H«K)*. 

Chiozza.    Arm,  Pharm,  91,  104;  J.  ;>r.  Chenu  64,  33;  Pharm.  Centr. 
1854,  794. 

Anhjfdrout  stearic  add,     Wasserfreie  Stearinsdure, 

Obtained  in  the  same  manner  as  benzoic  anhydride,  but  diflScult  to 
free  from  adhering  stearic  acid. 

Chiozza. 

72  0  432    78-54    777 

70  H 70    12-72    12-6 

6  0  48    8-74    9-8 

C?«H70O«    550    100-00    1000 

Chiozza  calls  thia  body  stearic  anhydride,  but  assigns  fo  it  the  formula  of 
maigaric  anhydride,  u^ii^O*. 


Oxygen-nucleus  C«H»H)«. 

Bicinoleic  Acid. 
^•IPW  =  C»BPK)»,0*. 

BuflST  &  LiOANU.    J.  Pharm.  13,  70;  Mag.  Pharm.   18,  47;  Berx. 

Jahrb.  29,  1,  256. 
Saaxjiuller.    Ann.  Pharm.  64,  108. 
Syakbkrg  &  EoLMODiK.    /.  pT.  Chem.  45,  431. 
Boma.    See  xiii,  183.    Complete :  N.  Ann.  Chm.  Phya.  44, 103,  and 

48,  99. 
FXTiBflBN.    Ann,  Pharm.  118,  69. 

Sources.  In  castor  oil  (see  below).  In  the  oil  of  Jatropha  Curcaa 
(Bonis). 

Preparation.  Castor  oil  is  saponified  with  potash  or  soda-ley,  and 
the  soap  is  salted  out  and  decomposed  by  hydrochloric  acid.  The  oil^ 
mixture  of  ridnoleic  acid  with  a  small  quantity  of  soHd  fatty  acids  is 
then  cooled  to  —  10**  or  —  12°  with  ^rd  its  volume  of  alcohol,  when  the 
8oUd  adds  crystallise  out,  and  are  removed.  After  driving.off  the  alcohol, 
the  ricinoldc  acid  is  digested  with  excess  of  oxide  of  lead,  and  the  lead- 
salt  formed  is  dissolved  in  ether,  and  decomposed  with  hydsod\V>n\^ 
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acid  and  water.  The  ricinoleic  acid,  which  is  left  on  evaporating  the 
etliereal  layer,  is  purified  by  dissolving  it  in  aqueous  ammonia,  precipi- 
tating with  chloride  of  barium,  and  cr^'stal Using  the  baryta-salt  from 
alcohol,  as  with  oleic  acid  (p.  64).  From  the  baryta-salt  the  add  is 
obtained  by  decomposition  with  aqueous  hydrochloric  acid  (SaalmUUer, 
Svanberg,  and  Kolmodin).  In  the  decomposition  of  the  baryta-salt  the 
presence  of  alcohol  is  to  be  avoided,  as  its  subsequent  removal  is 
attended  with  diflSculty  (Saalmiiller). 

Properties.  Pale  wine-yellow  oil,  colourless  m  thin  layers,  of  the 
consistence  of  syrup.  Sp.  gr.  0*94  at  15°.  Solidifies  completely  at 
—  6°  to  —  10°,  to  a  granular  mass.  Inodorous.  Has  a  very  dis- 
greeable,  persistent,  harsh  taste.  An  alcohoUc  solution  reddens  litmus 
(Saalmiiller). 


86  C 

31  H 

In 
oil 

vacuo  over 
of  vitriol, 

216    

34    

48    

72-48    ... 
11-41     ... 
16-11     ... 

Saalmullcr. 
mean, 

73-23    

11-59    

15-18    

Botiifl. 

71-99 
..      11-61 

6  0 

16*60 

C»H«0« 

298    

10000    .. 

10000    

..    lOOOO 

Bouia*  acid  was  prepared  from  the  amide.  —  SaahntlUer  girea  the  f<viDQli 
C**M*0*,  -whicli  agrees  -with  his  analyses  better  than  the  aboTC  formolA  of  STinbeif 
and  Kolmodin.  Later  analyses,  howerer,  as  well  as  the  deoompositioii-prodiictfl  <h 
the  substance  appear  to  support  the  formula  with  36  at.  C,  which  ifl  now  genenlly 
adopted. 

Decompositions,  1.  Ricinoleic  acid,  subjected  to  distillathn^  yields 
at  first  a  limpid,  and  afterwards  a  thick  and  repulsive-smelling  distillate, 
free  from  sebacic  acid  (Saalmiiller).  —  2.  It  does  not  absorb  oxygen 
from  the  m/%  nor  even  on  long  exposure  to  the  gas,  and  does  not  form 
carbonic  acid  (Saalmiiller).  The  acid  appears  to  undergo  alteration  in  the  air 
(Sranberg  k  Kolmodin).— 3.  It  absorbs  a  little  sulphurous  acid  gas,  with- 
out becoming  solid  or  otherwise  altered  (Saalmiiller).  See  also  the  decom- 
positions of  castor  oiL 

4.  By  the  dry  distillation  of  ricinoleates  of  the  alkalis,  various 
products  are  obtained,  according  as  the  neutral  salt  is  distilled  alone, 
or  with  an  excess  of  alkali.     (See  xiu,  183, 187, 189,  and  xiT,49U 

a.  By  cautiously  distilling  the  neutral  soda-salt,  until  the  residue 
begins  to  froth  up,  a  distillate  of  a^nanthol  (xii,  44G)  is  obtained,  the 
residue  containing  the  soda-salt  of  the  same  acid  that  is  formed  by 
the  dry  distillation  of  castor-oil  (sec  below).  The  soda-salt  and  the 
glyceride  of  ricinoleic  acid  are,  therefoi-e,  decomposed  hi  the  same 
manner  by  distillation  (Stiidelor).  According  to  Bonis,  the  neutral 
ricinoleates  of  the  alkalis  yield,  by  dry  distillation,  ciipryUc  aldehyde 
(xiii,  187),  and  a  2)ccnliar  acid : 

C^U^O^  ^  C^m^K>'  +  C2on>«0^  (Bonis), 

The  roKidue  froths  up  only  when  more  strongly  heated,  and  yields  a 
brown  ft;tid  distillate,  containing  only  a  little  cenanthol,  and  no  other 
aldehyde  (Stadeler). 

b.  A  mixture  of  ricinoleate  of  potash  or  soda,  icith  excess  of  hifdrati 
of  potash  or  soda,  froths  up  when  heateii,  evolves  an  odour  of  mash« 
rooms,  and  thickens ;  at  about  25^  it  ceases  frothing,  and  gives  off  a 
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large  quantity  of  hydrogen  (no  carbonic  acid),  and  a  volatile  oil, 
leaving  a  light  spongy  residue,  which  is  inflammable  while  hot.  By 
further  heating,  this  residue  is  also  decomposed,  with  formation  of 
white  vapours  having  a  repulsive  odour  (Bonis).  A  mixture  of  castor- 
oil  and  excess  of  hydrate  of  soda  behaves  in  the  same  manner  when 
heated. 

From  the  residues^  acids  separate  a  white  mass  which  gives  up 
sebacic  acid  (xiv,  493)  to  hot  water.  The  remainder  consists  of  a 
dark,  viscid  oil  (amounting  to  half  the  volume  of  the  oil  when  castor- 
oil  instead  of  ricinoleic  acid  is  employed),  which  is  saponifiable  to  a 
white,  hard  soap,  deposits  crystals  of  palmitic  acid  in  the  cold,  and 
solidifies  only  partially  with  nitrous  acid  (Bouis).  According  to  Bouis, 
sebacic  acid  is  produced  more  especially  by  very  rapid,  and  to  a  less 
extent  by  slow  heating. 

The  volatile  oil  contains  two  constituents,  one  only  of  which  com- 
bines with  bisulphites  of  the  alkalis  in  the  manner  of  an  aldehyde 
(Limpricht).  According  to  Limpricht*s  earlier  views,  which  were 
adopted  by  Bouis,  this  aldehyde-like  body  is  to  be  regarded  as  caprylic 
aldehyde  (xiii,  187) ;  but  according  to  the  statements  of  Stadeler,  which 
were  confirmed  by  Dachauer  &  Petersen,  and  are  now  accepted  by 
Limpricht,  it  must  be  regarded  as  methyl-oenanthol  (xiv,  189).  —  The 
second  body,  which  does  not  combine  with  bisulphites  of  the  alkalis,  is, 
according  to  Bouis,  Moschnin,  Squire,  Cahours,  Limpricht,  Malaguti, 
and  Dachauer  (Ann.  Pharm.  106,  269),  caprylic  alcohol  (xiii,  183);  but, 
according  to  Railton,  Wills,  Stadeler,  and  Petersen,  it  is  oenanthyUc 
alcohol ;  according  to  E.  T.  Chapman  (iV.  Chem.  Soc.  J.,  3,  290),  some- 
times the  one,  sometimes  the  other  alcohol  is  produced. 

The  alcohol  is  produced  more  especially,  together  with  a  salt  of 
sebacic  acid,  by  heating  rapidly,  so  that  the  alkali  fuses  ;  the  aldehyde, 
by  heatuag  slowly  to  225°  or  230^,  in  which  case  less  sebacic  acid  is 
formed  (Bonis).  These  statements  are  not  in  accordance  with  the 
results  obtained  by  Malaguti  and  Limpricht  (xiv,  494).  —  The  de- 
composition may  be  represented  by  the  following  equations :  a.  when 
methyl-oenanthol  or  capryl-aldehyde  is  formed : 

038H8406  +  4H0  =  (?«H^«02  +  C^E}H>^  +  4H. 

b.  When  caprylic  alcohol  is  produced : 

C»H9«0«  +  4H0  =*  C»«H"0«  +  0»IIi»0»  +  2H. 

c.  When  oenanthylic  alcohol  is  formed : 

C*H»*0«  +  4H0  -  C"HW02  +  C»oH"08  +  cm*. 

In  this  last  reaction  marsh-gas  (or  a  secondary  product")  must  be 
formed,  unless  the  oenanthylic  alcohol  results  from  the  furtncr  decom- 
position of  the  sebate  (Stadeler). 

BicinoUates,     The  alcoholic  solution  of  the  acid  expels  carbonic 

add  from  alkaline  carbonates.  The  salts  are  all  soluble  in  alcohol, 

and  some  also  in  ether.  They  do  not  become  oxidised  on  keeping 
(SaahnUUer). 

Sicinoleate  of  J5arj^a.  —  Preparation  (p.  132).  On  treating  with 
warm  alcoholt  a  portion  generally  remains  undissolved  in  the  forta  oi  ^ 
toufb  yeUow  mass  (SaahnuUer).  —  White  lamias^)  v^ry  aolX  Vi  >iX^^ 
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touch,  or  ciystalUne  cniBts  (Saalmiiller).  Melts  at  100**,  widioiit  loas  of 
weight,  to  a  tenacious  mass,  which  may  be  drawn  oat  in  threads  like 
boracic  acid,  and  becomes  tmnslucent  and  brittle  on  cooling  (Boms). 
Dissolves  slightly  in  cold  water,  in  300  parts  of  cold  alcohol  of  96  p,  c, 
and  easily  in  hot  alcohol,  crystallising  on  coolmg  (Svanberg  k 
Kolmodin). 

SaalmttUer  Braaberp  k 

In  vacuo,  over  oil  of  vitriol,  metm.  Kdhnodm. 

86  0   216       5910    69-81    68^ 

33  H 83       903    9-88    .^ 8-96 

6  O  40       10-94    10-64    11*67 

BaO 76-6    20-93    2027    20-78 

0»H»BaO«   865-5    10000    lOOOO    lOOW 

Bouifl  found  20-46,  Petersen  2099  p.  c.  baryta. 

Strontia-salt,  Precipitated  from  the  ammonia-salt  by  chloride  of 
strontium.  Crystallises  from  alcohol  in  small  white  granules  (Saal- 
miiller). 

Sulmttller. 

0»H»0«  289    84-76 

SrO  52     15-26    ....    14-6 

C»H»SrO«      341    10000 

Lime-salt.  —  Obtained  from  the  ammonia-salt  by  precipitation  with 
chloride  of  calcium.  Crystallises  from  alcohol  in  small  white  scales, 
which  lose  water  when  melted,  even  after  long  diying  in  a  vacQiun 
over  oil  of  vitriol.  Melts  at  SO""  to  a  pale-yellow  transparent  mass, 
which  is  brittle  and  friable  when  cold  (Saalmiiller). 


36  C 

33  n    

At  100'' 

216    

33     

...      68-14    ... 

...       10-41     .. 

...       12-61     .. 

8-84    .. 

SaahnuUer. 
meofi. 

66-88 

10-69 

6  0 

40    

14-67 

GaO    

28     

8-46 

C3«n»CaO«      . 

317    

...     100-00    .. 

10000 

Saalmiiller  8up]x>8cs  the  salt  to  contain  1  at.  of  water,  the  preeenoe  of  which  hu 
not,  however,  been  demonstrated. 

Magnesia-salt,  —  Very  fine  needles,  insoluble  in  water  but  easily 
soluble  in  alcohol.  Contains,  after  drynig  over  oil  of  vitriol,  5*69  p.  c. 
MgO.  (Saalmiiller). 


86  C. 
33  H 
5  0.. 
MjjO.. 


Petersen, 

210     

...      69-90    .... 

....      70-08 

33     

...      10-68    .... 

....      10-63 

40     

...      12-96    .... 

....      13-34 

20     

6-47    .... 

6-06 

C»U«\IgO«     ....     309     10000    100-00 

ZifiC'salt,  —  Ciystallises   from    alcohol    in    small    white    grmniiles 
(SaahnuUer;. 

C^IPH)* 289       87-79 

ZnO  402     12-21  11-85 

0»H»ZnO«    ....    829-2    lOOW 
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Lead-saU,  —  The  acid,  when  heated  with  excess  of  lead-oxide,  loses 
2*9  to  8*6  p.  c.  of  water  (1  at.  =  3-02  p.  c),  and  forms  a  solid  compound, 
the  ethereal  solution  of  which,  on  evaporation  over  oil  of  vitriol,  leaves 
the  lead-salt  as  a  transparent  crystalline  mass.  —  Melts  at  100**  to  a 
light  brown  viscid  liquid,  and  solidifies  to  an  easily  pulverisable  mass, 
IMissolves  very  easily  in  ether  (Saalmiiller).  Dissolves  in  cold,  and  not 
much  more  freely  in  hot  alcohol  (Svanberg  &  Kolmodin). —By  precipitat- 
ing ammoniaoal  ricinoleio  add  with  neutral  acetate  of  lead,  a  curdy  precipitate  of 
rariaUe  composition  is  obtained  (SaalmMer). 

Saalmiiller. 
At  lOO^,  aver  oil  of  vUrioL  mean, 

86  0 216    53-87    64-58 

83  H    83    8-23    8-61 

5  0 40    9-97    9-69 

PbO 112    27-93    2712 

0»H»PbO«     ....    401    10000    100-00 

Silver-scUt.  —  Nitrate  of  silver  throws  down  from  the  ammonia-salt 
a  curdy  precipitate,  which,  when  treated  with  alcohol  or  ether,  partially 
dissolves,  but  for  the  most  part  blackens  and  remains  undissolved 
(Sadmuller).  It  softens  at  100°,  melts  at  higher  temperatures  to  a 
black  mass,  and  bums  with  evolution  of  disagreeably  smelling  vapours. 
IHssolves  easily  in  hot  alcohol,  and  slightly  in  cold  alcohol  and  ether 
(Bonis). 


86  0 

83  H..»... 

Over  oil  of  vitriol, 

216    ...,•.. 

83     

53-33     .. 

8-14    .. 

11-85     .. 

26-68    .. 

SaalmUller. 
mean. 

5403 

8-27 

1418 

23-52    

Bouia. 

6  O 

48     

Ag   ... 

108     

...    26-6 

0»H»AgO«      405    100-00    100*00 

Saalm^er  precipitates  the  salt  from  a  strongly  ammoniacal  solution. 

Ricinoleic  add  dissolves  in  all  proportions  in  alcohol  and  ether 
(Saahnuller). 

Bicinelaidic  Acid. 
C"H«*0«  =  C»H»H)»,0*. 

F.  BouDET.    J.  Chim.  mid,  8,  646 ;  J.  Pharm.  18,  497 ;  Ann,  Chim. 

Phys.  50,  414 ;  Ann.  Pharm,  4,  16, 
L.  Platfabbu    Phil.  Mag,  29,  475 ;   Menu  Chem.  Soc.  3,  222 ;  Ann. 

Pharm.  60,  322  ;  J.  pr.  Chem,  40,  173. 
Boms.    N.  Ann.  Chim.  Phya.  44,  82. 

Palminailmre, 

Formation.  Ricinoleic  acid  (the  mixture  of  fatty  acids  obtained  by 
sapoi^f yin^  castor  oil  with  caustic  soda  and  decomposing  the  soap)  is 
mixed  with  nitric  acid,  and  nitrous  acid  is  passed  into  the  mixture, 
whereapon  the  oil  solidifies.  Punfication  is  effected  by  washing  with 
hot  water^  crystallising  repeatedly  from  alcohol,  and  pioe^vsi^,  >£^  ^^ 
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melting  pomt  becomes  oonBtant  (Fkyfair).^ —  2.  IdcinelaTdm  i^  sapom- 
fled  vritn  caustic  potaslif  and  me  eoop  is  galted  out,  d^M^mpoeed  b^ 
liydrochloiic  acid,  arid  purified  accordiog  to  the  fir«t  method  (^Bondei. 
Playfaii), 


Proptrtm.  Tufts  of  whito  silky  needles,  melting  at  50^  (Boadet. 
Bonis),  Wheii  prepared  according  to  the  first  method,  it  melts  at  45 — 46^; 
a^ordiiig  to  the  second,  at  44*2^  (Play fair).  Solidifies  at  48'5^(BDuis) 
to  a  ciystiillinc  mass  (Flayfair),     Keddena  litmus  strou^y  (Boudet)- 


PlftjfkiT. 


36  C  „»„.»  „,„ 

Z\  IT  „. .„„ 

6  O ..„.., 


72*43 
16-11 


73-76 
11*85 
14-40 


7153 

law 


Bouis. 

11  50 
I51»l 


0"H«0«    „.    298 


IIKHM 


100-00 


100i)0 


100-00 


a  va4  pfepftt^  acoofdiitg  to  I ;  £  by  aapomlyiiig  a  and  decomp^iig  II10  fo^p. 
for  a  the  fonntal*  C?*H**U< ;    for  h,    ""  ' 


ridiiQleie  i^d  (Gcrltardt, 


Boaift). 


C»*H»0**  — liom^rMJ  witii 


Ricinelaidic  atud,  subjected  to  rai^id  distUkitimi^  yieltls  a  buttiTy 
distil  I  at  c^  coutainiug  a  large  quantity  of  imdecompoBod  acid  and  Uie 
nune  volatile  oil  which  m  produced  by  the  dry  distillation  of  t^stor  oil: 
towards  the  end  of  the  diHtitlation,  a  yeU<:>w  emiiyneurantic  oil  passc# 
over,  whilst  a  little  charcoal  remains  behind  (Bondct)*  AVlicu  hcatiHl 
with  hydra  to  of  soda,  it  yields  the  Bame  prodncl!^  us  nctnolt'ie  acid 
{Kol4j,  Jfju.  Pharm.  111>,  173;  Kopp's  Jahrtshtr.  1801,  359). 

RicineluVdic  acid  dc^coui poses  alkaline  carhunaiti^  The  ammcma^^uU 
is  not  cryetalltaable  (Boudet). 

F^taah'saiL — Obtained  by  boiling  the  add  with  a  oonceiitraUHl 

aqtieous  solution  of  earl>ofiftte  of  potash,  dissiilvmg  the  soap  which 
Bt'parateB  on  cooling,  in  alcohol,  filtering  frtm  carboriato  of  [ir»t:Mln 
and  evajiorating  (Playfair). 

Sodn-mlL  —  Formed  by  neutralising  the  acid  witii  carbonate  *^t 
8oda»  The  alcohoUc  solution  formw  a  jelly  on  coohug.  A  dilattJ 
a^jnof^ui^  solution  dejKisits  a  hi-acid  salt,  which  crystallisee  from  alcohol 
hi  needlesj  and  reddens  litmus  (Boudet)* 

Batpa-sait.  —  Obtained  by  precl[>itating  tlie  [lota&h-salt  with 
chloride  of  barinin^  and  washing  the  predpitato  with  ivatcr  aud 
aJyuhaL  —  White  powder,  niictuuns  to  the  tough  (Flayfair), 


PUjfmir. 

*U    U     t.TTlttlMMtf.'l.^ 

..     210 

,      ^9-10    ... 

«..       66CH 

»H 

...    ^     .... 

dm   ... 

00® 

0  v*   **#****» ******** 

..*       40        ... 

...*     wm  .*- 

-„      1V4« 

DaO 

..      76'5    **.. 

.*,    20m  *.** 

..      21-4^ 

Q*'H»e»0*  .... 

..  aes'S  .. 

-.„    lOO'C©    *... 

..    lOODO 

Tbe  limi-ictii  h  sulnblo  iu   boiling  ntcohoL  —  The  wwyM__.__ 
Qrbtllaod  by  dissolving  niagne&ia  in  (alcobolic?)  rlciucMdic  add,  hii  L , 
ttlkiUiiie  reactiorj,  and  crystallines  from  tho  eauily  formed  solnticwi  ia 
nm  ftlQoheJ  ill  umall  Ittmina^  wliich  melt  U'low  iW  (Buudet). 
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Lead-salt. — Oxide  of  lead  forms  with  the  acid  a  salt  which  is 
soluble  in  boiling  alcohol,  and  separates  from  a  concentrated  solution  in 
the  form  of  a  jelly,  and  from  a  dilute  solution  in  needles  (Boudet). 
Neutral  acetate  of  lead  precipitates  from  the  soda-salt  a  basic  salt  of 
varying  composition  (Playfair). 

Copper-salt, — Obtained  by  double  decomposition  as  a  fine  green 
precipitate.  It  is  less  soluble  in  alcohol  than  the  lime-salt,  and  separates 
from  the  solution  in  flocks  on  cooling.  The  salt  is  decomposed  by  pro- 
longed boiling  with  alcohol,  with  separation  of  oxide  of  copper 
(Boudet). 

SUver-salt.  —  Light,  white  powder,  soluble  in  ammonia  but  insoluble 
in  water,  alcohol  and  ether  (Playfair.  Boudet). 


36  C. 

33  H.. 

6  0.. 

Ag.. 


Playfair. 

BOOIB. 

216    

...      53-33     .... 

....     51-64  to  52-66    .... 

....     52-66 

33    

814    .... 

....      8-12  „     8-52    .... 

....      7-86 

48    

...      11-85     .... 

.... 

12-48 

108     

...      26-68    .... 

....    27-36  „  27-69    .... 

....     2700 

C»H»AgO«      405    100-00  10000 

The  acid  dissolves  easily  in  alcohol  and  in  ether. 

Appendix  to  Ricinoleic  and  BicinelaiSc  Acids, 

1.  Castor  Oil. 

Bieiniudl.  DUnnes  PcUtndl  From  the  seeds  of  Ficinus  communis  (Hand- 
buch  viii,  Phytochem,  24).  Concerning  its  preparation,  see  Planche  (Bull.  Pharm, 
1,  241.) 

Transparent,  colourless  or  greenish-yellow,  viscid  oil.  Sp.  gr.  at 
19®  =  0'96,  constant  in  different  samples  (Bonis) ;  0-954  (Brandis); 
0-9612  (Brisson);  0-9748  (Brandes  &  Reiche);  0-9699  at  12%  0*9575  at 
25**,  0-9081  at  94°,  the  sp.  gr.  of  water  at  15°  being  1  (Saussure). 
Sp.  gr.  after  separation  of  the  stearin,  0-9369  at  2V  (Scharling).  Has 
a  faint  smell,  and  a  mild,  afterwards  somewhat  sharp  taste.  Acts  as 
a  purgative.  —  Without  action  on  polarised  light  (Bonis  &  Silber- 
mann).  —  Does  not  solidify  at  —  15°  (Bonis).  Solidifies  at  —  18°  to  a 
transparent  yellow  mass  (Brandis).  The  oil  obtained  by  expression, 
but  not  that  obtained  by  boiling,  deposits  stearin  in  the  cold  (feoutron- 
Cbarlard,  J,  Pharm,  8,  392).  See  below.  —  Dissolves  in  all  proportions 
in  absolute  alcohol  (V.  Rose,  Bonis) ;  in  If  parts  of  alcohol  of  36°  (Bonis). 
Mixes  with  ether  (Bn^nde)  and  with  chloride  of  ethyl  (^Pfaff). 

Lefort. 
SauMuro,  Uro.  mean, 

C     ....      74X8    74-00    74-46 

H    ....      1103    10-29    11-41 

O     ....      14-79    16-71    1413 

....    100*00    10000    100-00 

The  fonnola,  C^H'^C,  prooosed  hj  I«fort,  exprMses  the  percentage  compotlUicn^ 
bat  not  the  deoompoBiti<nii  of  the  oil.    C<wtor  oil,  aooorducia  \(Q  *£^QXi%  ^u\w«i% 
niiaQq;miitiliepof]3ol&iiie  (p.148),  ^ 


m     nouxz  r^iLJTj  y^z  ^stsj^tvcuxs  c"«W)^. 


"W"ii5r  -Ei3»:«i-i  "^:  "±4  bn  ra»rT  :ii  itsoaixef  liBEfeer  and  dries  up, 

w^ic:;  TTTLax  ■:v«»:_'w    T-iisapis".  B.thu  ► 

I>7  d.sz  Zet*  1.  .  MT-'  c  il  :er:[i:s  t;  xil  fcbnm  26»*,  aiMl  jieldsa 
zIist'iiZt  .•.cl2L>i:i-:  .*  Irr:  .ii^-rj  :r  i  mir*  -rriiicilie.  AftenranlB  of  » 
]^f  T.L^iIir.  .:L  TTT-L  . -  1^'  r"^:!-*  t^.inn.'  CL  .c  rms.  After  -Jrd  of 
ib»  nl  iikf  TtfiTA-i  rr-v-.  "iifT  f^  cri.'  n  :l'  rk*  "r»!*?nnKs  sieve  abandant, 
&i*i  iztf  rftsiiii*  lijiirfi:*  'V2tiinrc  "•►^ 'Trrn.r'  £*:unQ?Bd.  And  suddeoly 
Fw^c^L*  1.1  •::  *  frxc^rj-  r^iiaci:-  ra«:n::;:'i:nir-li*  iLftsi^  wiiicfa  fills  the 
?«r.r;-  1 .».  Tikn*  :t  -_i»f  :«1  tiii»  rvAiiei  jiwi  *.  :«•  4  pnts  of  a  oom- 
:^5:£:ir  z^  fre-.  zt.cl  rj*r.».!u:  npf .  ill  .c  ;-4  r*^^  ^  distiDatej  and 
t2  v:  '-i  ;«fc:^  -•:  f;'-'^-e7  ^"ss-raf    -.2»7  ^  Ijeckzs^h^ 

Tbr  z.czjLZiisL  J  il-  s^i.c^  r.A»  5*s*:ei:w  srunrbepreTenledby 
beari^  ibr  :I  T::jrr  k;.  "^"j  fr.ci  -jlt  ">■£■"• -r-r  B:.:3«'i.  — The  Astillate 
o:es«is  :c  -FLZz-.  :z-:^^i.ii'^  zl^  —:'  rossT^  loHac,  ndnk,  niA 
zxsir:^5."  :.  1^1  uMbs^  zr:saj  k  I^'Zaz^-l^  Ii  fimiajiw,  besides 
fFTiiriLiL  &  Iriir  ^.T.«jez_  .I'.fc-Tljii:  i.ui  3:2j»tl  sad  hTdrocsibons, 
the  iSK  — •.£=  jskrDT^iirlj  -«=-l-ii  -^  5w»:c^  ra^e  »  Dot  fornied  (Bonis). 
Wb«L  ci«r-^i  ^rrJi  -^r^z-zz- '-'  riiiJisJ.iEiAiiibiu  cticukzun^  acrolem,  from 
which  cy^^il*  '.if  Ijiritc  ::  .i::jAz.:i:i  xfi  4rtN?2  sepsnte  on  cool- 

"  AcixriiLz  ::  S-.jori.  ibf  ie?:-=::«:^5^.c  ::  castor  oQ  tikes  place 
bv  rw:-  ?:a^:  j.  r.crLAi:::.  :■:    Jk.r-.lr:ii  *i.i^  fpianthol,    PkobaUy 


In  this  rvi::;:-  £>rivi?  n^s^:  l^  f.ttwi  fr»m  which  Bossy  and 
l^.tiiiz's  Si  >:'.[:  acii  ziiy  ia^v  >>:-  ir:«i--x*i  —  h.  FcvmatKHi  of  the 
npoD^  itsi-due. 


TVi*  explnrati:-  arpear*  to  =*  ;o  Sr  ii.vrT^."i  vKrV 

The  vaj-yi:^  jr>iuc^i  \y  Lkt^zIi^z:  oasu-r  oil  are  indammable,  and 
bum  wiiL  a  very  l-n^zhi  na:i.e.  1:  t::o  diiuo  l»e  extinguished,  the  same 
bpougy  iLaes  i\Liuiri^  wliiv.:i  :>  f.riLt^i  ly  or}-  di>tillation.  See  Jooas 
(S\  Br.  An?*.  4*'.  lt>».  —  last  r  vil  is  iKxH^mp-nsed  by  the  action  of 
huperheatci  ^tojizi  a:  1'"  '',  -  1:1  ivA  liiuid  fatty  aiMs  being  produced 
(rkrharliiig.  J.  j'  ■•  C'.r ' . .  ."•'.',  "•  7  7 '. 

By  tht*  acti'.'n  •  i  iii«.»:s:  i  ;.*.  ri ./  a'^d  bromrn^  cUIoriiiated  and  l»nv 
miiiatc'l  ca.st"r  -il  are  iVnue^L  (^Si^-  xvi.  316).  BnmifMUd  castor  oil  i« 
colourle-s  wh»'ii  fn-rihly  |.Rpared.  lut  tunis  brown  on  heating;  it  is  a 
ver>'  thi«k  \[  [ivA  «f  s!».  .:rr.  1-25^  at  13*o\  OMitaining  35-0  p-c  of 
bpmiiii*- (r*«ll*i5i-^0*.  iioo-pliii^'-  !■»  LttV-rt).  —  CM.n'naUd  ciu<tor  oil  is 
li^lit-y«.llv»u,  visr-j.l,  of  !*p.  ^T.  1-071  at  17*5%  ai.d  contains  19'6o  p. c. 
of  diloriii.:  (^''•II«<'l-l'')(Ufori,  .V.  y.  r\:Vfn.  23,  ;>4L^). 

<.':i-Tor  «:il  ;^ra«Ui;ilIy  ii}i6nrhs  s-ili'hurous  acid  ytw  on  long  exposure 

thtn-to;  tliL- uillKxroniVs  thinner  aiid  after  some  time  solidifies,  from 

t)i'*  f'^nuation   of  riciiielaidin  (BiiUilet).     Saalmijller  and  Bonis  were 

obtain  riciiielaidiii  in  this  way ;  oil  Raturated  with  sulphurous 

ncd  unchanged  even  after  keeping  for  eight  years  (Bonis). 

y,  catttor  oil  absorbs  10  or  12  timcsi  lis  volimie  of  sidohu- 

^  which  it  gives  up  again  completely  to  water  (SaalmUUsr). 
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OftStoT  oil  disBolves  in  oil  of  aitrioi^  forming  a  yellow  to  yellowish- 
brovm  Bolution,  which  on  addition  of  sugar  [or  acetic  acid  (A,  Yogel)] 
and  gentle  warming,  asBumes  a  fino  purple-violet  colour,  resembling 
that  produced  bj  galLic  at'id  under  Bimilar  cx)nditions  (Neukomm,  Ann, 
Pharm,  116,  41  j  A.  Vogel,  N.  JakrL  Phann.  8,  150).  — The  oil  is  not 
ctjioured  by  shaking  with  -l^th  of  ite  vohime  of  Bulphuiic  acid  of  sp,  gr» 
l*tj85  or  less  (Culvert).  — ^  Its  Bolutioo  in  absolute  alcohol  is  decom* 
posed  by  h^dnKhloric  acid  gtis^  with  formation  of  glyc43rin  and  the  vinlG 
'Others  of  the  fatty  acid^  (Rochleder,  Ann.  PAamt,  59,  260),  See  vii, 
180. 

Castor  oil  in  contact  with  htiponitric  acid,  soUdifies  more  slowly  tliau 
tho  (nou -drying)  fatty  oil«,  but  more  quickly  than  rape  oil,  to  a  goldey* 
yellow  mas9  of  ricinelaidin  (BondGt).  The  conversion  is  effected  even 
by  jij^th  or  lees  of  hytionitric  acid ;  it  is  brought  about  also  by  roer- 
curous  nitrate  (Boudet)^  but  more  slowly,  being  complete  only  after 
some  days  (Davidson,  Ed.  A\  PhiL  J.  ^50  j  J.  pf\  Chan.  20,  235).  After 
fiolidlficatioH  a  slow  and  regular  evolution  of  nitrogen  takes  place,  conti- 
liuiijg  for  a  mouth  when  a  quantity  of  hyponitric  add  equal  to  -^th  of  the 
volume  of  the  oil  has  been  employed,  and  yielding  a  volume  of  nitrogen 
nearly  equal  to  that  of  the  oil  (Boudet). —  When  mixed  with  one-third 
Of  half  its  volume  of  hyponitric  acid,  castor  oil  beooines  hot,  froths  up, 
and  turns  opaque  and  viscid  (Boudet).  —  The  oil  is  not  coloured  by 
agitation  witU  ^th  of  its  volume  of  nitric  acid  of  sp.  gr.  1*33  or  less; 
on  the  further  addition  of  10  volumes  of  cansUc  soda  solution,  lit 
forms  a  ropy  mass.  When  shaken  A^ith  -J^th  of  Its  volntnc  of  nitro- 
sulphutic  acid  (composed  of  equal  volumes  of  sulphiuiG  acid  of  sp.  gr. 
l'H-15  and  nitric  acid)  it  assumes  a  brown -red  colour  in  two  minutes 
(Calvert,  J.  pr.  Chenu  61,  354).  —  When  heated  with  dilute  nitric 
acid^  it  froths  up  strongly,  and  oa  continued  diBtillation  yields  cenan- 
thylic  acid  (sii,  451),  whilst  a  thick  fatty  oil  still  amtaining  cenan- 
thylic  add,  remains  in  the  retort,  together  witli  nitric  acid  holding 
suberic  and  oxalic  adds  in  solutiou  (Tllley,  Ann,  Phann.  39,  160), 
Besides  these,  azeiaic  acid  is  piroducod,  but  no  sebacie  add  (Aippe,  Ann, 
Phanu.  120,  288;  124,  98),  When  tho  oil  ia  very  slawly  heated  with 
dilute  nitric  acid,  a  large  quantity  of  hydrocyanic  acid  is  given  off,  and, 
on  cooling  the  mixture  before  the  formation  of  suberic  acid  takes  place, 
it  deposits  hard,  fern-like  crystals  of  an  add  soluble  in  water  and 
alcohol  This  Ijody  melts  when  heated,  giving  off  acid  vapours,  and 
forms  a  baryta-salt  soluble  in  a  large  quantity  of  water,  and  a  silver* 
salt  which  explodes  when  heated.  It  contains,  on  an  average,  20*U2 
p*  c.  C,  10*34  N»,  4-39  H.,  and  64-35  0,,  conesjiondingto  tiie  formula 
C^*X^n»^0»  (21-05  C.  10-52  N.,  4^26  H.,  and  64-17  0.)  (Bonis), 

By  tlie  action  of  chlfA-kk  of  lime  on  castor  oil,  chloroform  is  obtained 
(Ohautard).  — The  oil,  heated  with  bichromate  of  potash  and  dilute  sul- 
phuric acid,  yields  oeuarithylic  acid  and  a  neutral  volatile  oil  having  the 
composition  of  valeric  aldehyde  (si,  17)  (Arzbiicher,  Ann*  Pharm,  73j 
200).  When  it  is  digested  or  heated  with  alcoholic  ammonia^  ricino- 
laniide  (p*  147)  is  produced  (Boulluy  ;  Bonis). 

Castor  oil  is  easily  saponified  by  heating  with  a^^ueous  alkalis ;  it 
yields  8  p*  c,  of  glycerin  and  (on  decomposing  the  soap)  94  p.  c,  of  oily 
fatty  adds,  the  latter  consisting  of  ricinoleic  acid  with  a  small  quantity 
of  s<:)lid  fatty  acitb  (Bussy  &  Lecaim)*  gee  th«  decom portion  witli  eiocM  of 
ulkidit  Qtitkf  Mivitt^Uic  acid  (p,  1S3}. 

Concerning  the  solid  fattt^  acids  o/cmtor  oily  \ar5mg  «^W\ic:ai&\l^^i'a^l«s 
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>'.    nil  .;/  Joh-"iihti  CiirotS  (Ifandbuch  viii  [2],  2-1.) 

''•Vi/m  /;»./'»"■".  ('i,I*i»iil«^^M  nil  of  R|>,  ;rr.  0*91  nt  19*.  Imnloroiui, 
iiilij  i.i».t«-.  .'•'•li'lirH'j*  t(»  fi  l»utt«,Ty  umss  at  —  6*. — Absorb* 
iliiwiy  fiiMii  tli<*  air.     Wlini  li«;atc*d  it  yiekU  acrolein,  sebacio 
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acid,  and  other  products.  When  saturated  with  sulphurous  acid  gas, 
and  set  aside  for  three  months,  it  deposits  crystalline  nodules  of  an 
acid,  which,  after  crystallisation  from  alcohol,  melts  at  58®  and  has  the 
composition  of  isocetic  acid  (xvi,  365).  —  The  oil  carbonises  with  oil  of 
vitriol  at  110°.     Hyponitric  acid  renders  it  pasty,  but  not  quite  solid. 

—  Nitric  acid  evolves  nitric  oxide  and  hydrocyanic  acid,  sets  free  solid 
fatty  acids,  and  ultimately  forms  suberic  acid.  —  With  alcoholic  ammonia 
the  oil  forms  isocetamide  (xvi,  365).  —  It  is  nearly  insoluble  in  alcohol. 

—  Saponifies  slowly  with  caustic  potash,  and  quickly  with  caustic  soda, 
forming  a  white  hard  soap,  containing  isocetic  acid  and  a  fluid  oleic  acid 
of  the  formula  C'*H'*0',  which  does  not  solidify  at  —  10°,  and  forms 
two  Icad-salts  soluble  in  ether,  C»H»PbOS  and  2C«H'^»,  (PbO,HO) 
(Bonis,  CompU  rend.  39,  923;  Pharm,  Centr.  1854,  913;  Chem.  Gaz. 
1854,  469).  Since,  according  to  Arnaudon  &  Ubaldini  {Kopp's  Jahresber. 
1858,  536),  the  oil  yields  caprylic  alcohol  when  heated  with  hydrate  of 
potash,  the  fluid  oleic  acid  may  doubtless  be  regarded  as  ricinoleic 
acid. 

3.  Oil  of  the  fruit  of  Jatropha  glauca  and  J.  glandulif€ra»^-^Ye\lovr^ 
of  sp.  gr.  0'963 ;  solidifying  at  5'  (Lepine). 

4.  Spongy  Residue  from  the  dry  distillation  of  Castor  Oil, 

BussY  <fe  Lecanu.     /.  Pharm.  13,  57. 
Staxek.     J.  pr.  Chem.  63,  138. 
Bouis.     N.  Ann.  Chim.  Phys.  44,  80. 

When  the  residue  left  in  the  distillation  of  castor  oil  (according  to 
p.  138),  is  freed  from  acrolein  and  residual  oil,  by  means  of  alcohol 
(Bussy  &  Lecanu),  alcohol  and  ether  (Stanek),  or  water  and  alcohol 
(Bonis),  there  remains  an  elastic,  pale-yellow,  inodorous  and  tasteless 
mass,  which  is  somewhat  friable  after  drying  (Bussy  &  Lecanu). 

^his  mass  dried  at  lOO**  contains  on  an  average,  77'15  p.  c.  C, 
10-77  H.,  and  12'08  0.,  corresponding  to  the  formula  C**!!'^)*  (by  calc. 
77-30  p.  c.  C,  10-42  H.,  and  12-28  0.),  and  from  its  behaviour  with 
caustic  potash,  is  to  be  regarded  as  pyroricinate  of  acryl  (Stanek).  It 
contains  73*2  p.  c.  C,  10*9  H.,  and  15-9  0.,  agreeing  with  the  formula 
C»H«0«  (by  calc.  7297  p.  c.  C,  1081  H.,  and  16-22  0.);  it  is  saponifiable, 
and  forms  a  silver-salt  soluble  in  ammonia,  and  a  baryta-salt,  C**H'*BaO*, 
containing  21  p.  c.  baryta,  insoluble  in  water,  alcohol,  and  ether  (Bouis). 

The  spongy  mass  decomposes  when  heated,  without  softening  [with 
formation  of  acrolein  (Stanek)],  and  with  access  of  air  bums  slowly, 
with  a  bright,  slightly  smoky  flame.  —  It  is  not  perceptibly  acted  on 
by  nitric  acid,  oil  of  vitriol,  or  hydrochloric  acid  (Bussy  &  Lecanu). 
By  saponification  with  strong  caustic  potash  it  is  resolved  into  pyro- 
ricinic  acid  and  a  brown  resin,  evolving  at  the  same  time  an  odour  of 
aldehyde-resin.  Stanek  regards  the  body  formed  in  this  reaction,  as  a 
compound  of  acrolem  (C^H»*0»  =  C»H»°0',C«HH)«).  It  is  not  acted  upon 
by  dilute  caustic  potash  (Bussy  &  Lecanu). 

Insoluble  in  alcohol,  ether,  and  volatile  and  fatty  oils,  even  when 
boiling  (Bussy  &  Lecanu). 
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5.  Fyroricinic  Acid. 

SsillK.    Wien,  Akad.  Mm  12,  588  ;  J.pr.  Oit^m.  63, 138  ;  Pharm.  Oenti\ 
ISM,  613 ;  CUm.  Gaz.  1854,  38L 

J^immUc  aeii  (Berzolius)*    PitJTianalf  obderred  by  Bntaj  mi  LeoMiia. 
JT!jrm^/0w.     (P,  13B-) 

Preparation,  Castor  oil  is  distilled  in  a  retort  over  an  open  fire, 
till  the  residue  swells  up,  witli  evolution  of  gas  i  and  the  residue,  after 
cooling,  IB  treated  with  alcohol  and  with  ether  and  aleohol  in  suooes* 
sioD,  to  remove  sulmtances  soluble  io  tliose  inenstma.  The  undi^solvad 
portion,  Stanck*fl  pjrorieinate  of  aeryl  (p.  141),  is  sapoiiified  with 
caustic  pota&h,  salted  out,  and  converted  into  a  lime-ealt  b.v  dissoMng 
the  soap  in  water  and  preeipitating  with  chloride  of  calcium.  The 
lhne*Balt  is  extracted  by  ether,  and  decomposed  by  hydrochloric 
add ;  the  precipUat(3  is  agaio  dissolved  in  caustic  potasli,  and  precipi' 
tated  with  nentral  acetate  of  lead  ;  the  lead -salt  is  deoomposea  under 
alctfihol  by  hydposulphnric  acid ;  and  the  solution,  filtered  from  Bulphitb 
of  lead,  is  miied  with  water,  and  the  alcolwl  driven  off. 

After  several  honr»'  dryiiag  at  100^,  it  foniLs  a  gemi-fluid,  amber- 
yellow,  or  brownish  niasg,  of  peculiar  odour.  On  further  drying  it  loaea 
more  water,  and  after  three  days*  exposure  to  a  teiuperature  of  100*, 
contains  82 '5  p»  c,  C,  corresponding  to  the  formula  C**!!''*)*  (Stanek). 
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Deeompmtions.  By  Aphif  Um  dbort).  —  The  freshly  prepared  lim#- 
soap^  when  heated  to  260  with  excess  of  soda-hm^  leaves  a  residue 
(free  from  sebacic  acid)  from  which  sulphuric  acid  seta  twe  i^rylic  a*id. 

Pyroridnic  acid  is  insoluble  in  water.  —  It  forms  with  magmma  a 
Bidt  insoluble  in  water  and  alcohol  (Bussy  and  Lecanu). 
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Fyrori**iT/ic  m'i<l  diiaeolvea  in  weak  alcohol  lees  freely  tban  oleic  adJ 
fUiiKwy  Jk  lA»€ajiu,  J.  Pharm.  IS,  57)* 
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6.  Bicinine. 

TusoN.     Chm.  Soc.  J.  17,  195;  Chem.  Nma^  9,  209;  Zeitschr.  Ch. 
Pharm.  7,  309. 

An  alkaloid  contained  in  castor-seeds.  Croton  seeds  contain  a 
similar  base,  perhaps  the  same. 

Preparation,  The  bruised  seeds  are  exhausted  by  repeated  boiling 
with  water ;  the  decoction  is  strained ;  and  after  separating  the  oil  as 
completely  as  possible,  it  is  evaporated  to  an  extract,  which  is  boiled 
with  alcohol  and  filtered.  After  standing  for  24  hours,  the  tincture  is 
separated  from  the  deposited  resin,*and^the  alcohol  is  distilled  off.  The 
residue,  on  standing,  deposits  crystals*  of  ricinine,  which  are  purified 
by  re-crystallisation  from  alcohol,  with  the  help  of  charcoal. 

Properties.  Colourless,  rectangular  prisms  and  laminse,  having  a 
slight  taste  of  bitter  almonds.  When  heated  it  melts  to  a  colourless 
liquid,  which  soUdifies  in  crystalline  needles.  Sublimes  unchanged 
between  two  watch-glasses.    Contains  nitrogen. 

Bums  when  strongly  heated  on  platinum  foil  with  a  luminous 
smoky  flame.  Dissolves  in  oil  of  vitriol  without  coloration ;  the  solu- 
tion is  coloured  green  by  chromate  of  potash.  —  Dissolves  in  nitric  acid 
without  evolving  red  fumes,  and  on  evaporation  leaves  colourless 
needles,  which  turn  white  in  water. 

Ricinine  is  insoluble  in  water.  —  It  forms  with  hydrochloric  acid,  a 
compound  which  is  decomposed  by  evaporating  the  solution.  —  Its 
solution,  mixed  with  mercuric  chloride^  solidifies  after  some  minutes 
to  a  crystalline  mass  of  fine  needles.  —  The  hydrochloric  acid  solution, 
when  evaporated  with  chloride  of  platinum,  yields  orange-coloured 
octahedra  of  the  double-salt. 

Ricinine  is  soluble  in  alcohol,  and  nearly  insoluble  in  ether  and 
benzene, 

Bicinoleate  of  Ethyl. 

Saaluijlleb.    Ann,  Pharm.  64,  123. 
SiomShineiter. 

Formed  by  passing  hydrochloric  add  gas  into  an  alcoholic  solution 
of  ridnoleic  add  [into  alcoholic  castor  oil  (Rochleder,  Ann.  Pharm.  59, 
260)1,  and  purified  by  precipitating  with  water,  and  washing  with 
alkaune  and  pure  water. 

Wine-yellow  oil,  not  volatile  without  decomposition. 
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fjteraiur€ ;  see  under  Ridnelaldic  add  (p.  13o\ 
Palmtim.    BiseOTered  br  Bo=adei. 

Formation,  1.  From  castor  oil  and  hyponitrfc  add  (p.  139).  — 
2.  Yroia  castor  oQ  and  solphuroas  acid  (|>.  13^). 

Preparation.  Hvponitric  acid  gas  is  passed  into  castor  oil ;  or  the 
oil  ig  shaken  with  3  p.  c.  of  its  weight  of  nitric  acid  satorated  with 
nitrons  acid,  whereujK>n  the  oil  is  coloured  reddish  and  converted  into  a 
H^>lid  ma.«s,  sometimes  yellow,  brittle,  and  waxy,  sometimes  translacent 
and  gla.**sy.  It  is  purified  by  washing  with  water  and  crystallising 
from  alcr>hol  (Eiouis),  or  ether  "(Play fair). 

Small  white  n^Klules  (Bonis).  Opaque,  amorphous  granules  (Plav- 
fair).  Melts  at  43^  (Playfair),  45°  (Bonis),  62**  to  ^^'^  ( Boudet).  Soii- 
difics  slowly,  remaining  pasty  for  a  long  time. 

PlAj£ur.  Boms. 
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Pkyfair  proposed  tho  formula  C^H»<0« ;  Bouis,  the  one  above. 

Decompositions,    Impure  ricinelaidin  turns  brown  in  the  air  (Bontff t 
—When  Hubmitted  to  dry  distillation  it  behaves  like  castor  oil,  yield- 
ing a  dark,  brown-n»d  spongy  residue,  a  distillate  containing  osnanthol 
'^•rtagnirii,  Ann.  Pharm.  85,  282),  and  an  oily  acid,  fluid  at  0%  but  no 
^lai'dic  acid  (Boudet).    If  the  oonanthol  bo  driven  off  from  the  dia- 
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tillate  by,  means  of  steam  there  remains  a  solid  acid,  containing  78*82 
p.  c.  C,  and  11*21  H.  (Bonis).  —  With  care  the  distillation  may  be  con- 
tinned  to  the  end  without  the  formation  of  the  spongy  residue,  in  which 
case  a  large  quantity  of  acrolein  and  solid  hydrocarbons  pass  over, 
whilst  a  little  carbon  remains  behind  (Bonis).  Ricinelaidin  is  saponi- 
fiable,  though  less  easily  than  castor  oil ;  it  diffuses  thereupon  an 
odour  of  volatile  oil  (Boudet).  —  By  distillation  with  excess  of  hydrate 
of  potash  it  yields  caprylic  alcohol,  sebate  of  potash,  and  two  other 
acids  (Bonis).     See  page  133. 

Ricinelaidin  dissolves  slightly  in  cold  alcohol  (Playfair);  in  2  parts 
of  alcohol  of  36  gr.  at  30",  and  still  more  freely  in  boiling  alcohol 
(Boudet).     It  is  easily  soluble  in  ether  (BoudetV 


Bromine-nucleus  (^•BrH". 

Bromostearic  Acid. 

C>«BrH»0*  =  C"BrH»»,0*. 

A.  C.  OuDEMANNS,  Juu.     J,pr,  Chem,  89,  193. 
See  page  106. 

Stearic  acid  (7  parts)  is  heated  with  water  and  bromine  (4  parts), 
in  a  sealed  tube,  to  130°  or  140°  at  most,  till  the  brown  colour  of  the 
bromine  disappears,  and  the  mixtuie  assumes  the  appearance  of  a 
yellow  oil,  cooling  to  a  crystalline  soUd.  After  washing  away  the 
hydrobromic  acid,  the  contents  of  the  tube  are  dissolved  in  20  times 
their  weight  of  warm  alcohol  of  80  p.  c,  and  the  unchanged  stearic 
acid  is  separated  by  cooling  to  —  10°.  The  liquid  is  then  mixed  with  an 
equal  volume  of  water  and  an  excess  of  crystallised  carbonate  of  soda, 
and  evaporated  to  dryness  over  the  water-bath.  The  tough  saline  mass 
thus  obtained  is  boiled  with  10  volumes  of  alcohol  of  80  p.c,  and  filtered 
as  hot  as  possible ;  and  the  crystals  of  bromostearate  of  soda  which 
form  in  the  filtrate  (and  of  which  more  may  be  obtained  by  evaporating 
the  solution),  are  collected  and  purified  by  repeated  crystallisation  from 
alcohol.     The  mother-liquor  contains  bibromostearate  of  soda. 

From  the  soda-salt  the  bromostearic  acid  is  separated  by  dilute  sul- 
phuric acid. 

Properties,  Yellow,  indistinctly  crystalline  mass,  melting  at  41  °,  and 
of  sp.  gr.  1-0653  at  20°. 

Bromostearic  acid  is  very  slowly  decomposed  by  heating  with 
excess  of  caustic  potash.  —  Bromostearate  of  silver,  heated  with  water, 
forms  bromide  of  silver  and  stearidic  acid  C"H^*  (p.  78). 

The  acid  is  insoluble  in  water.  It  forms  with  the  alkalis  soap-like 
compounds,  which  crystallise  from  alcohol. 

BrmnostearaU  of  Potash  is  more  soluble  than  the  soda-salt. 

BromosiearaU  of  Soda.  — Preparation  described  aboye. 

YOU  xvn.  1- 
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dMOTjIre^  efcOj  zi  il-ybzL  hzji  f:r=i«  ^A  wa«r  an  opaqoe^  soapy 
0riii&.x:L     An#i^  l-riL^-  «  1?-/*  h  c?:c.:az»  ;^5  p.c  of  hpomiiie,  aM 

Br6«5iO,. 


Chlorostearic  Add- 

Eakdwick-     C%nw.  Soc.  Qu,  J.  2,  232 ;  Amn.  Fharm,  72,  270. 

CkU>ri<utinsa€re.     S«e  xri,  365. 

SUraric  ju.-irl  at  1<X>^  is  ti^ate^i  with  dry  chlorine,  whereupon  it 
fimt  Iax^juush  itiicker,  and  is  ultimately  converted  into  a  solid  reain. 

Hardwick. 
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VttnuH  with  potojih  an  amorphous  soap,  which  does  not  crjrstalliM 
from  alcohol.    Thu  iMryta-  and  Uad-salts  are  insoluble  in  water. 
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Anudogen-nucleua  C*AdBP*. 

Stearamide. 

C«»NHP'0«  =  C"AdH^O». 

H.  Cablet.    Par.  Soc.  BuU.  (1859)  1,  76. 

Obtained  in  the  same  manner  as  palmitamide  (xvi,  382).  After 
melting  it  solidifies  at  lOT'S**,  but  is  probably  still  impure.  The  add 
separated  from  the  amide  by  alcoholic  potash  melts  at  69*5*. 
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Stearanilide. 

C«NH*K)"  =  C»(NH.C«H»)H»  0«. 

Pebal.    Ann.  Pharm.  91, 151. 

When  an  excess  of  aniline  is  distilled  over  stearic  acid  heated  to 
230**  in  an  oil-bath,  the  whole  of  the  stearin  is  converted  into  anilide. 
The  product  is  purified  by  repeated  crystallisation  from  alcohoL 

C^H»0*  +  CPN1S7  =  C«NH«0«  +  2H0. 

White,  delicate,  shining  needles,  melting  at  93*6°,  and  solidifying  to 
a  mass  of  radiated  crystals.  —  An  alcohohc  solution  does  not  precipi- 
tate nitrate  of  silver. 

FebaL 
mean. 

48  0  .......    288    ..      80-2SI    80« 

N  «....      14    8-90 

41 H 41     11-42    11-57 
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C«NH<>0«    ....    359    100-00 


Oxy'amdogm'nucleus  0*AdH*0*. 

Sicinolamide. 
C»NIP»0*  =  C"AdH«0»,0». 

BomXAT.    N.  J.  Pharm.  5,  329 ;  abstr.  Compt.  rend.  32,  223. 
Bouis.     Compt.  rend.  33,  144  ;  Ann.  Pharm.  80,  304 ;  J.pr.  Ohem.  54^ 
46;  Pharm.  Centr.  1851, 796;  Complete:  N.  Am.  Chm.  PKya.  VA^^^^« 
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/>K'>0ip«v?a>3^;iM.  L  BH,r^  widi  &  iniirkj  &&aie.  —  1.  DinohreB  in 
«t7  's/  ritrirj  wizh  r^  o/u:«ir-  —  :5-  E^ecH'Oi^K-tHJ^i  bj  ^tttev  «ei<dk»  without 
crX-iT^tir^n.  bino  unii>:>cia-9ali  ami  riinm^ieic  ac»L  —  With  hoi  strong 
flolmlofi  of  raijf»tic  p«'^CA:»h.  :z  e^ot^v^:^  :imza*:iiiai.  and  fonns  ikinolc^te  <x 
l^jCaiih.  whkh  ^  hiiArT  cenipennires  is  decuapoeed  into  m  nit  of 
•ebacxc  a&d  caprjB:  alcohp:!  p.  1^,. 

CorMfujiiKmM,     Bicinolamiiig  is  iosoluble  in  irater,  but  aofaible  in 


Ricinelaidamide, 

C»XH»H>  ==  C»AdH»0*,0». 

RowiTET.     C^^wi.  Gaz.  1855,  361 ;  /.  />r.  Chan,  67,  157. 

Obtained   by   the  action   of    ridnelaTdin    on    alcoholic    ammonia. 
CI^/MC'ly  refkruibles  elaTdamide.     Melts  at  91-93%  and  solidifies  at  89"*. 

Bowney. 
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COMPOUNDS  CONTAINING  38  ATOMS  OF  CARBON. 


Primanf  Nucleus  C^H.^;  Oxygen-nucleua  C^R^K^. 
Vulpic  Acid. 

P.  MoLLEB  &  A.  Strecker.    Ann.  Pharm.  113, 56 ;  abstr.  Chem.  Centr. 

1860,  225 ;  J.  pr,  Chem.  79,  468;  N.  Ann.  Chim.  Phys.  58,  486. 
W.  Stkin.     Zeitachr.  Ch.  Pharm.  7, 97 ;  N.  Br.  Arch.  118, 230 ;  Zeitschr. 

Ch.  Pharm.  8,  47 ;  /.  pr.  Chem.  93,  366. 
Bolley  &  Kinkelin.    Zurich.  Mitih.  1865,  1 ;  J.  pr.  Chem.  93,  354. 

ViUpuUn.  Discovered  by  Bebert  {J.  Pharm.  17,  696)  in  Cetraria  vtdpina,  but 
imperfectly  described  by  him,  so  that  it  was  regarded  by  Berzelius  and  Gbrhardt  as 
identical  with  chrysopbanic  acid  (xvi,  171) :  investigated  by  Mdller  and  Strecker.  — 
Stein  found  in  Parmetia  parietina  [growing,  not  on  trees,  like  that  of  Bochleder  and 
Heldt  (xvi,  172),  but  on  a  sandstone  rock],  instead  of  chrysopbanic  acid,  his 
eknftopicrin,  which  was  afterwards  recognised  by  Bolley,  Strecker,  and  Stein  him- 
self as  Tulpio  acid  :  the  resinous  waU-lichsn  yellow  of  Schrader,  and  the  ParmeUa 
yellow  of  Herberger  may,  therefore,  also  be  identical  with  rolpio  acid.    See  xvi,  171. 

Preparation.  1.  Extracted  from  the  wall-lichen  by  sulphide  of 
carbon  in  a  nearly  pure  state  (Stein).  —  2.  One  part  of  Cetraria  vulpina 
is  digested  with  20  parts  of  luke-warm  water  and  a  little  milk  of  lime. 
After  standing  six  hours  the  liquid  is  strained,  and  the  residue  treated 
afresh  with  the  same  quantity  of  water  and  milk  of  lime.  The  mixed 
extracts  are  then  supersaturated  with  hydrochloric  acid,  and  the 
precipitated  flocks  are  washed  with  cold  water,  and  purified  by 
crystallisation  from  boiling  water  or  alcohol  (MoUer  &  Strecker). 
Boiling  water  acts  prejudicially  in  the  extraction.  —  Chloroform  also 
(Moller  &  Strecker)  and  alcohol  (Bebert)  extract  the  vulpic  acid  from 
the  cetraria. 

Properties.  Large  sulphur-yellow,  transparent,  pyramids  or  needles 
belonging  to  the  oblique  prismatic  system  (Moller  &  Strecker; 
Bolley).  When  crystallised  from  sulphide  of  carbon,  it  possesses  the 
colour  of  bichromate  of  potash;  from  alcohol  it  is  less  red.  Acids 
precipitate  it  of  a  yellow  colour  from  alkahne  solutions  (Stein).  Melts 
above  100°  (Moller  &  Strecker),  at  110°  (Bolley),  140°  (Stein),  and 
solidifies  in  a  crystalline  mass.  Sublimes  at  120°  in  small  yellow 
laminaB  (Bolley),  in  long  needles  having  an  odour  of  benzoin.  Taste- 
less alone,  but  very  bitter  in  alcoholic  solution  (Stein). 
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Former  O'^H*^,  according  to  Stein. 

Decompo^Hons.    1.  Vulpic  add  decomposes  when  Aeoted^  ^oVroi^ 
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Baryta'Salt.'^  When  vulpic  add  is  boiled  with  moist  carbonate  of 
baiyta^  pale-yellow  needles  are  obtained  on  cooling.  By  re-crystallisa- 
tion from  boiling  alcohol  they  are  converted  into  orange-coloured 
oystals,  or  a  mixture  of  lighter  and  darker  crystals,  containing  variable 
proportions  of  water.  The  paler  crystals  lose  14*1  p.  c.  of  water  at 
100°  (7  at.  =  13-9  p.  C.  HO)  (MoUer  &  Strecker).  Similar  obaerrations 
were  made  aUo  bj  Stein. 

Dried.  MdUer  and  Strecker. 

38  C  228  68-52  58-40 

13  H 13  3-33  3  62 

9  O 72  18-49  18-68 

.                 BaO  .^  ^. ^,      76-6  19-66  1940 

CWBaH»0»»     ....    889-6    10000    100*00 

Bollej found  20*06  p.c.  of  baiyta ;  Stein  1866  p.o.  of  buyta  and  14*06  p.c.  of. 
water. 

Alcoholic  solution  of  vulpic  acid  does  not  precipitate  neutral  acetate 
of  lead;  it  renders  the  basic  acetate  cloudy,  and  produces  a  sulphur- 
yellow  precipitate.  —  The  acid  colours  sesquicklaride  of  iron  a  deeper 
yellow  (Stein ;  Bolley). 

SHver-eaU.  —  Nitrate  of  silver  throws  down  from  the  soda-salt  a 
yellow  precipitate,  which,  after  washing  with  cold  water,  loses  but 
Uttle  at  100^,  becoming  black.  It  is  soluble  in  aqueous  ammonia. 
Dissolves  in  boiling  water  with  partial  decomposition. 


88  0 

13  H 

....    228    .... 
13    .... 

....      63-16 

303 

....      18-66 

....      25-17 

MSUer  and  Sizecker. 

6410 

2-99 

10  0 

....      80    .... 

17-76 

Ag    

....     108    

26-16 

C»AgH«Oio    .... 

429     .... 

....    10000 

lOO'OO 

Vulpic  acid  is  easily  soluble  in  bisulphide  of  carbon  (Stein).  —  It 
dissolves  in  200  parts  of  boiling,  and  376  parts  of  cold  alcohol  of 
80  p.  c.  (Stem) ;  m  588  parts  of  alcohol  of  90  p.  c  at  17°,  and  in  88;3 
parts  of  boiUng  alcohol.  More  easily  soluble  in  ether j  and  especially  in 
chloroform  (Mmler  &  Strecker). 


Addenda  to  vol.  xiii,  p.  8. 

1.  Alphatoluic  AcicL 

CieHH)*  =  C"H«,0*. 

Gamnizabo.    N.  Ann.  Chim.  Phys.  45,  468 ;  Ann,  Pharm.  96, 246 ;  Chem. 
Oaz.  1855,  428;  Lieb.  Kopp.  Jahresber.  1855,  622 ;  Par.  Soc.  BuU. 

1861,  68;  Ann  Pharm.  119,  253;  Kopp's  Jahresber.   1861,  421.— 
Compt.  rend.  54,  1225 ;  Ann.  Pharm.  124,  252 ;  Kopp's  Jahresber. 

1862,  267. 

MoLLBB  k,  Stbeoixb.    Ann.  Pharm.  113,  64. 

Formation.    1.  By  boiling  monochlortoluol  C"ffCl*  [oWaiii^A  ^iflast 
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br  the  actfoa  of  chV^rme  oa  totmiA  (acconfing  to  xn.  291)  or  of  liydro- 
cbL'jnc  add  oq  benzjl-akobjl  ^xiL  l^T.  with  alcohol  and  cyanide  oJF 
pota^Tzm.  crani-ie  of  t«5-iizyL  C^ffCy.ls  prndoced.  This  body,  when 
aobiecteii  to  pn^-xig^i  bxllng  with  itroag  gi^lntion  of  canstic  potash, 
jietda  alphatohuc  acid,  with  simultazieiDad  eTclation  of  ammonim. 

2.  By  boiling  vulpic  add  Cp.  1»)  with  baryta-water  (MoOer  k 
Strecker). 

Preparation,  Vulpic  acid  is  t-T'ilei  with  hot  saturated  baiyta-water 
for  several  hour?,  or  uritil  the  S'jlucion  L?  o:4npletely  decolorised,  by 
which  methylic  alohol  is  volatilisei,  and  oxalate  c^  baryta  thrown 
dr/wn  as  a  cry.«talline  powder.  The  excess  of  baryta  is  precipitated 
from  the  filtrate  l»y  caA«jnio  acid :  the  d«:4ution  is  filtered  hot,  concen- 
trated by  evaporation,  and  super-saturated  with  hydrochloric  add; 
and  the  crystaLs  which  f<>nn  on  coijling  are  purified  by  washing  with 
cold  water  and  re-crystaiE<ation. 

Propaius.  C<^»loories&,  bn>ad,  crystalline  lamime,  greatly  resembling 
benzoic  add*  Melts  at  76*5 ',  soli«iirying  afterwards  to  a  crystalline 
blistered  mass,  and  volatilises  below  100'  in  irritating  vapoors.  Boils 
at  265-5'^  (corrected),  and  distils  unchanged  (Moller  &  Strecker).  An 
add  formed  as  in  (1 )  was  found  by  Cannizaru  to  have  the  same  melting- 
point  as  that  of  Moller  and  Strecker,  but  a  boiling-point  of  261 — 
262"*.  —  The  solid  acid  has  a  sp,  gr.  of  about  1-3.  It  expands  very 
much  on  melting-,  and  at  ^S""  has  a  density  =  1-0778,  at  1S5  =  1-0834, 
that  of  water  at  4'  l»ein;j:  =  1.  The  expansion  between  88°  and  135° 
amounts  to  0-0429  of  the  volume  of  the  acid  at  83°,  and  consequently 
to  0-000825  for  1^  (Moller  k  Strecker). 

MoUer  and  Strecker. 


16  C 

8  H    

....      96     .... 

8     .... 

....       32     .... 

....       70-59     .... 

588     .... 

....       2353     .... 

....      70-50 
6-97 

4  O 

....      23-58 

c^n^j* 

...     136     .... 

....     10000     .... 

....     100-00 

Isomeric  with  toluic  acid  (xiii,  S),  but  belongs  to  the  benzoic  series,  m  is  shown 
hj  decompositions  2  and  4  (Cannizaro). 

Decompjfntions,     1.  Dissolves  ill  hot  fuming  niVric  ocirf  with  tran- 
sient red  colour.     The  solution  deposits,  on  cooling,  colourless  needles 
of  nitroal|»hatoluic  acid,  which  forms  yellowish  salts  with  alkalis. — 
2.  Oxidised  by  Ixnliii^  with  sulphuric  acid  and  oxide  of  manganese  or 
chromntfi  of  pota.^h^  hut  with  diftimlty,  and  only  when  the  acid  era- 
j)loy«*(l  consists  of  oil  of  vitriol  diluted  with  not  more  than  an  equal 
wei;^^ht  of  water.     The  products  of  the  oxidation  are  carbonic  acid, 
fonnic  arid,  oil  «>f  bitter  almonds,  aiwl  benzoic  acid.  —  3.  Fomifl  with 
pentachfon'fl*'  ff  jthosjthoru.i  hydrochloric  acid,  phos[>horic  oxychloride,  and 
a  <'olourh'ss,  h«*avy,  fuming li(piid,  chhnid*' nfalphatolutfL  This  last  Uxiy 
is  convcrfi'd  by  aipipous  ammonia  'mUudphatnlujflamide^  C^NU'C,  whion 
^asily  Holubh*  in  boiling  water  (Moller  and  Strecker).  —  4.  A  mixture 
•e  lime-salt  and  fonnatc   of   lime   yields  by  distillation   an  oil, 
)*,  which  combines  with  bisulphite  of  soda  to  form  a  crystallisaUe 
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oompoond.  The  oil  is  decomposed  by  distillation,  and  when  heated 
with  nitric  acid  yields  benzoic  and  nitrobenzoic  acids  (Cannizaro). 

Alphatoluic  acid  is  slightly  soluble  in  cold,  easily  in  boiling  water  ; 
an  excess  of  the  acid  melts  to  an  oil  in  the  latter. 

With  ammaniay  alkalis^  and  alkaline  earths  it  forms  easily  soluble 
salts,  difficult  to  crystallise.  Sulphate  of  copper  throws  down  from 
the  ammonia  salt  a  pale-green^  amorphous  precipitate  (Holler  & 
Strecker). 

Silver'salt.  —  Precipitated  from  the  ammonia-salt  by  nitrate  of 
silver.  —  Delicate,  colourless  laminse,  which  crystallise  from  a  boiling 
aqueous  solution  (Moller  &  Strecker). 

MdUer  and  Strecker. 

CWH7CH  136    55-56 

Ag 108      44-44    44-4 

C>«AgH70*      ....    243    100-00 

The  acid  dissolves  very  easily  in  alcohol  and  ether,  and  is  withdrawn 
from  its  aqueous  solution  by  those  liquids  when  shaken  therewith. 


2.  Oxatolylic  Acid. 
c»ff«o«  =  c»n",o«. 

Moller  &  Stbeckeb.    Ann,  Pharm.  113,  69. 

Formation.     By  boiling  vulpic  acid  with  caustic  potash  (p.  150). 

Preparation.  Vulpic  acid  is  boiled  with  an  excess  of  caustic  potash 
of  sp.  gr.  105  to  1*15  till  the  precipitate  produced  by  hydrochloric 
acid  in  a  test-portion  of  the  liquid  is  no  longer  yellow,  but  of  a  some- 
what dirty  colour ;  and  the  oxatoluic  acid  formed  is  precipitated  by  an 
excess  of  hydrochloric  acid,  and  purified  crystallisation  from  alcohol. 
By  prolonged  boiling  the  alkaline  liquid  becomes  paler,  though  not 
quite  colourless,  and  gives  off  methylic  alcohol  and  a  httle  toluol. 

Properties.  Colourless,  four-sided,  right  rhombic  pristiis,  hard  and 
brittle.    Melts  at  154°.     Strongly  acid.     Does  not  lose  weight  at 

loo^ 

Mdller  and  Strecker. 
Air-dried.  mean. 

32  C 192     75-00    74-80 

16  H    16    6-25    615 

6  0 48    18-75    1905 

C^ff«0«      ....    256    10000    100-00 

Decompositions.  1.  Oxatolylic  acid  volatilisesy  with  decomposition, 
at  elevated  temperatures,  leaving  a  Httle  charcoal.  —  2.  Dissolves  in 
f  umins*  nitric  acid  with  red  colour,  which  disappears  on  heating.  Water 
precipitates  from  the  solution  a  yellow  resin,  which  is  resolved  into 
nitrotoluol  and  oxalic  add  by  boiling  with  caoaUc  po\Ae\i)  ^t^^I^eX^ 
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mUrwuUofylie  add. — 3.   It  is  refiohred,  by  pioloiiged  boiliiig  with 
caustic  potash  of  b^  gr.  1-2  to  1-3,  into  oxalic  acid  and  tolnol: 

a^WK)*  +  2HO  -  C«HX)»  +  X**H*. 

Comhinatir/M.  —  The  add  dissolTes  slightly  in  boiling  water j  and  is 
depoHited  almost  entirely  on  cooling. 

It  forms  with  alkalis  easDy  sdoble,  and  with  the  oObalme  earths 
difficultly  soluble  salts. 

Baryta-salt, — Obtained  as  a  crystalline  pTed|Mta(e  by  mixing  con- 
centrated solutions  of  the  ammonia-salt  and  chlmde  of  barium.  By 
re-crystallisation  from  dilute  alcohol  it  is  converted  into  warts  and 
shining  lamina;,  which  lose  9 '9  p.  c.  of  water  at  100"*  (-1  at.  s=  10  p.  c. 

no). 


32  C  .... 

15  H... 

5  0... 

BaO... 


Ihied. 

MaOerandStzvcker. 

192       

....      69« 

5M5 

16       _. 

4-64 

4-61 

40       

^      1236 

12« 

76-6    

.-      23^ 

.,.-.      2^75 

C«H»*BaO«      ....    323-6 lOOOO lOCKX) 

Lead-salt.  —  A  solution  of  neutral  acetate  of  lead  predpitates  from 
the  dilute  aqueous  ammonia-salt,  delicate  colouriess  needles,  nearly 
insoluble  in  water.  —  Loses  3*1  p.  c.  of  water  at  lOO^/and  a  little  more 
at  120^ 

At  100*.  K5llar  and  Stmkar. 

32  C  192    48-63    4816 

19  H  19    4*81 4-90 

9  O  „ 72    18-24    19-49 

PbO  112     28-32    27-4S 

C»Pbfl»*0«  +  4aq     ....     395     100-00 lOOOO 

Silver-salt.  —  Crystalline  predpitate  thrown  down  from  the  am- 
monia-salt by  nitrate  of  silver. 

M  100<*.  HoUer  and  Stradber. 

32  C 192    52-89  6287 

15  H 15     4-13  416 

6  0 48     18-22 13-38 

Ag  108     29-76  29-60 

C»AgU»»0«     ....    363    100-00    100-00 


Oxatolylate  of  Ethyl. 

I  by  passing  hydrochloric  acid  gas  into  the  alcoholic  acid,  or 
tbe  silver-salt  with  i<Mli(ie  of  ethyl. 
I  prisms   melting  at  45*5°.  —  Insoluble  in  aqueons  am- 
aOy  soluble  in  alcohol. 
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Primary  Nucleus  (y'^E}^;  Oxygen-nucleus  (J^B?^. 

Guaiaconic  Acid. 

C»H«0*°  =  C*H»0*,0«. 

Hadelich.    Dissertation  uber  Bestandth,  des  Ouajakharzes,    Gottingen, 
1862 ;  J.  pr.  Chem.  87,  321  ;  Kopp's  Jahresber.  1862,  466. 

Occurs  in  gaaiac-resin  to  the  amount  of  about  70  per  cent. 

The  alcoholic  mother-liquor  from  which  the  guaiacic  acid  has  been 
precipitated  by  alcoholic  potash,  in  the  preparation  of  guaiacic  acid,  is 
evaporated,  at  30°,  to  a  thick  syrup,  and  mixed  with  absolute  alcohol, 
whereby  a  little  of  the  potash-salt  of  guaiacic  acid  is  thrown  down. 
Tliis  last  body  is  removed ;  carbonic  acid  is  passed  into  the  filtrate ; 
the  liquid,  separated  from  carbonate  of  potash  and  mixed  with  water 
and  a  little  hydrochloric  acid,  is  heated  to  drive  off  the  alcohol ;  and 
the  resin  thereby  separated  is  washed  with  warm  water.  On  cooling, 
the  resin  forms  a  brittle,  brown  mass,  which  is  resolved,  by  treatment 
with  ether,  into  guaiaconic  acid  soluble  in  ether,  and  guaiac  beta- 
resin  insoluble  in  that  menstruum.  The  acid  is  precipitated  from  the 
ethereal  solution  by  caustic  potash  ;  the  supernatant  ether  is  poured  off, 
and  the  alkalme  solution  diluted  with  water  and  precipitated  with 
neutral  acetate  of  lead.  The  green-grey  precipitate  thus  obtained  is 
decomposed  under  water  by  hydrosulphuric  acid,  dried,  and  exhausted 
with  alcohol,  which  takes  up  the  guaiaconic  acid.  It  still  contains 
colouring  matter,  which  cannot  be  entirely  removed. 

Properties.  Light-brown,  brittle  mass,  having  a  conchoidal  fracture, 
pulverisable  to  a  paler,  inodorous,  and  tasteless  powder.  Melts  between 
95**  and  100**.    ISeuti-al.    Rotates  a  ray  of  polaiised  light  to  the  left. 

Hadelich. 
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Contoins  also  0-8  p.c.  of  nitrogen. 

Yields  an  oily  distillate  when  heated  in  a  tube.  —  Bums  with  lumi- 
nous flame.  —  Dissolves  in  oil  of  vitriol,  forming  a  fine  cherry-red  solu- 
tion, from  which  water  precipitates  violet  flocks  containing  sulphur.  — 
Forms  with  fuming  nitric  acid  a  deep  orange-yellow  solution,  which  is 
miscible  with  water,  and  yields  oxalic  acid  on  boiling.  —  Coloured  a 
Is'ansient  blue  by  oxidising  agents,  —  The  alcoholic  solution  reduces 
nitrate  of  silver. 

Insoluble  in  wat^.  The  melted  acid  expels  carbonic  acid  from 
alkaline  carbonates  and  forms  non-crvstallisable  compounds,  which 
are  easjty  soluble  in  water  and  alcohol  and  decomposible  by  carbonic 
add. — Tlie  acetates  of  baryta,  strontia,  and  lime  form  pale  precipitates 
with  fhe  alcoholic  acid. 
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Lwd^aiK  —  T!ie  ilcnhi'^iic  ycA  is  predpitatfed  by  nentnl  mm!  bssic 
acf^care  'if  iea^  The  prvicipicdce  pnj«iiice«i  bj  pooixzi^  the  mad  into 
ftxcRfw  of  nenrrru  ureCiUt*  .:«:m:AiiL3  37  p.  <:.  -jf  Leail ;  while  ^^^^  pcodaoed 
by  iuifiin;r  '.z  :<.  i  ~.*.Lliii;r  ^tjOjLiii:  :}«:<Lacoa  •:■£  die  baac  acetate  coatains 
47*^^  P-  c  ot  IfeiiL 

^'  IOO->IJI}*.  flMM. 

»  C 2iS  4137    41-S4 

20  H     au  3t53     3-69 

12  O ^ sW  -  l-« 17-48 

2Ph    - —  i:-?  373«5 37tJ6 

C^HT-^PVO^iHO      »-     551     I'JO-OO 10(HK> 

Hi'ii'Iich  r^carda  die  f-jded  j«:xii  3d  AziiiTrirv3iia.  and  cbe  Tfri  ■It.  lonwnmnllj 

Gnaiaconic  arid  is  eaj»fly  34.1tiM»*  in  aloykol.  etker^  aeetaie  of  ed^l^ 
tkU/roff/rm^  arid  acetic  acuL  but  Dearly  in^solable  in  b€tizem€  and  bumlphidt 
of  earlym, 

Cheleiythrine. 

Daxa.    Annals  of  the  Lyceum  of  Xetc  17>rir,  2,  245;  Mag.  Pkiorm.  28, 

125. 
Probst,     ^wn.  P^/irm.  29,  120 ;  31,  350. 
PoLEX.     X  />.  ^rc^.  16.  77. 
•T.  ScifiRi^     viwn.  PA^/n/i.  4.3,  233.  — 5i7/.  ->lm.  J.  (2),  20,  220;  J.  pr. 

Chem.  67,  61  ;  abstr.  X.  J,  Phann,  31,  317:  Litb.  Kopp,  Jakrether, 

1855,  566. 

I)i.<v:ovf;rf.'<l  as  Sanf/ninarine  by  Dana  in  the  roots  of  Sangvinaria 
cnnnfh.ti^iA ;  as  Chel^tfthrine  by  Prubst,  and  as  Pifrrhnpine  by  Polex,  in 
Chnli'loTiitim  jiiajus.     Prtjbst  ^  Schiel  demonstrated  the  identity  of  the 

two  \f*>*\\f'A, 

Cffxnnfncp,  In  ChfUdnnium  7nnju<t  (Tfandbiich,  Yiii  [2],  41):  more 
ftbiiridaiitly  in  thi;  roots  arul  unrii>e  fmit  than  in  the  herb,  together 
witli   (•li«'lifl"niiK'  (I'robKt;   Polcx).     In   the  n)0t8  of   Glaucium   lntevm 


{lianflhiirh,  viii  [2j,  11),  to^^ethrr  with  glaucr)picrine,  but  not  in  the 
herb,  whirli  (MMitains  ^Hjiucine  (Probst). —  In  the  roots  of  Sanguimn-ia 
cana(Onj*iM  ( I/nnfWudi,  viii  [2],  41)  [and  in  the  leaves,  and  doubtless  also 
hi  th<'  wmmIs  ((;ibb)J  (Dana),  to^c«»tlRT  with  one  or  two  other  alkalinds 
(iVobMt;    KicK'^l;    Wayne).     See  below. 

TJm'   nutin    (jififl   hrrh  collcctod  in  autumn)   of  HschhoUzta  califomtea  {Htntf" 

httrh,  viii  (2).  41)  ciMitain  rhrU'rvthrims  or  a  very  similar  alkaloid,  which  mar  b^  pre- 

ri|iitat«>(l  tnini  an  tu'viir  extraet  of  the  plant  by  ammonia,  and  extrmcted  trom  the 

prt'ei|iitate  by  ether.     Fnmi  the  ethereal  extraet  it  may  be  thrown  down  as  hrdio- 

>lomte,  ami  afierwanU  purified  in  the  same  nmnr.er  as  cholerythrinc.     It  formfi  a 

white  |Niw(ler  an<l  pnxluees  with  aeids  deep-red,  neutral,  crystalliiable  salts  s 

-hirh  it  is  preeipitatod  by  ammonia  and  the  alkalis  (WaU,  Jakr6,  pr,  Pkmw. 
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Preparation^  From  the  roots  of  Sanmdnaria  canadensis.  1.  The 
dried  and  powdered  roots  are  exhausted  with  absolute  alcohol ;  the 
tincture  thus  obtained  is  mixed  with  water,  freed  from  alcohol  by  dis- 
tillation, filtered,  and  precipitated  by  ammonia ;  and  the  ^ey  precipi- 
tate is  collected  and  boiled  with  water  and  charcoal.  After  filtering 
and  washing  with  cold  water,  the  carbonaceous  mixture  is  extracted 
with  alcohol,  which  leaves  the  chelerythrine  on  evaporation  (Dana). 
Or,  the  hot  infusion  of  the  powdered  root  is  precipitated  with  a  little 
ammonia,  potash,  or  lime,  and  the  precipitate  is  purified  as  above. 
The  powdered  root  may  also  be  digested  with  water  containing  hydro- 
chloric or  acetic  acid ;  the  infusion  precipitated  with  ammonia  or  potash ; 
and  the  dark  precipitate  dissolved  in  absolute  alcohol  and  mixed  with 
cold  water,  whereby  a  white  precipitate  is  formed,  which  is  to  be  puri- 
fied with  charcoal  as  before  (Dana).  —  2.  The  dried  and  powdered  root  is 
exhausted  with  ether,  and  hydrochloric  acid  gas  is  passed  into  the 
filtrate,  when  impure  h^^drochlorate  of  chelerythrine  is  thrown  down, 
and  is  collected  and  dried.  In  the  ether  there  remains  a  brown  greasy 
resin,  together  with  a  little  chelerythrine,  which  is  recovered  by  evapo- 
rating, exhausting  the  residue  with  water  containing  sulphuric  acid, 
and  predpitating  with  ammonia.  —  The  precipitated  hydrochlorate  is 
dissolved  in  water;  the  solution  is  precipitated  with  ammonia;  the 
precipitate  is  washed,  di  ied,  and  dissolved  in  ether ;  and  the  solution  is 
shaken  with  animal  charcoal  till  the  supernatant  liquid  appears  colour- 
less. The  precipitate  again  thrown  down  from  the  filtrate  by  hydro- 
chloric acid  gas  is  decomposed  by  ammonia- water,  and  afterwards 
washed  and  dried  (Probst ;  Schiel).  Schiel  pm-ifies  cheleiythrine  extracted 
by  other  methods,  by  precipitating  its  ethereal  solution  with  hydrochloric 
acid  gas  or  sulphuric  acid. 

f^om  the  roots  of  Chelidonium  majus.  1.  The  fresh  or  dried  root 
(or  the  residue  which  remains  after  treatment  with  aqueous  carbonate 
of  soda  in  the  preparation  of  chelidonic  acid,  according  to  xii,  dl3) 
is  exhausted  with  water  containing  sulphuric  acid ;  the  liquid  is  preci- 
pitated by  ammonia ;  and  the  precipitate  is  washed,  freed  from  water 
as  far  as  possible  by  pressing,  and  dissolved,  while  still  moist,  in 
alcohol  containing  sulphuric  acid.  The  alcoholic  solution,  diluted  with 
water,  is  submitted  to  distillation,  and  after  the  alcohol  is  driven  off, 
precipitated  with  ammonia.  The  precipitate  is  dried  between  blotting- 
paper  as  quickly  as  possible,  at  a  very  gentle  heat,  powdered,  and  treated 
with  ether,  which  dissolves  chiefly  chelerythrine.  On  expeUing  the 
ether,  there  remains  a  viscid  turpentine-like  mass,  which  is  to  be  dissolved 
in  as  small  a  quantity  as  possible  of  water  containing  hydrochloric  acid, 
resin  then  remaining  behind.  On  evaporating  the  solution  to  dryness, 
and  washing  the  residue  with  ether,  hydrochlorate  of  chelerythrine 
remains  undissolved.  This  is  dissolved  in  a  little  cold  water,  which 
leaves  most  of  the  hydrochlorate  of  chelidonine  undissolved;  the  solution 
is  evaporated;  and  the  residue  again  treated  with  water  so  long  as  hydro- 
chlorate of  chehdonine  continues  to  separate.  From  the  last  aqueous 
solution  the  chelerythrine  is  thrown  down  by  ammonia,  and  is  purined  by 
washing  and  drying,  and  subsequently  dissolving  in  ether  and  evaporat- 
ing (Probst).  —  2.  The  dried  and  coarsely  powdered  roots,  collected  in 
sprinff,  are  exhausted  by  twice  boiling  with  alcohol ;  water  is  then 
added  and  the  alcohol  distilled  off;  and  when  the  residue  is  perfectly 
cold,  the  resin  which  has  separated  is  removed,  and  the  chelerythrme 
and  chelidoniiie  are  thrown  down  from  the  filtrate  by  carbonate  of  soda* 
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I  mod  dried  predpdtate  treated  with  boilm^  alcohol,  jblds 
"  'l  whea  filtered,    cooled,   and  com:  deposits 

and  afterwardB^  oa  further  slow  f  .  lon  of  the 
liqwor^  jeltowish  warta  and  bkck  plates  of  cheleiythrtiie$ 
wMcli  ii  fNuified  by  pouring  off  the  mother-liquor  at  the  proper  point, 
jUtiBg  <mt  the  cryEt^lfi,  ami  r^-crygtalliBiii^  from  alcohol  (Polex). 

Wt^imx  CHamemm  imlfum.  The  dried  and  powdered  noota  of  plaotfi  of 
our  fn  tTTO  rear's  gn>wth  are  ejdiaus^tod  with  water  eontainin^  aoelic 
aci  \tnict  h  prtH^ipitated  bj  e^tcees  of  ammonia ;   and  the  pre* 

d^  -    ^  ^Asbtf^l,  dried,  and  eixhansted  with  etUor,  which  leiiTfs  nearly 

|Mn  cbdeQrtlirtna  ob  evaijoradon^  The  pmduet  b  dlHsoWud  in  the 
jMwJIwt  p3»blQ  qiKUiti^  0f  valef  acidulated  with  hydrochlodc  add  ; 
^bo  vmter  aad  coeeees  of  add  ai^ evaporated  ;  and  the  remaii)in|i^  hydr*> 
dlkwale  of  cW*^"*^^"^^  is  ff^e^d  fmm  leaf-greeu  by  washing  with 
ellMt;  after  wki^  >sohieti  in  a  Httle  water  and  mixed  with  aa 

c«(|wl  ^^ohnnoof  >4  4^'i^^  ^vdrt>ch]oric  acid,  which  prt^cijAitates  it  almo^ 
iX)Uii>k<le^,  the  si^peraatanl  liquid  retaming  only  a  muuH  rfimTitity, 

ufWIpilwi^  '  '  ^ — -"".     The  precipitated  saUniay  be  obtiiint^Hi  in  tlie 

0M|aBia0  t  ^ing  it  In  water  and  evaf>3 rating  the  i^ohitiocu 

fhf  dccomp^^^^i^Hi  wmi  ammonia  it  yields  cheleiythrine,  which  ia 
tftowed  U>  CfyaUdUa©  from  ether,  with  addition  of  water  (Probatk 

Svith  the  fir»t  years  roots^  Proliat  employs  also  the  folfowiag 
methoit  which  yielda  glmtcoiine  at  the  aanie  time.  The  piedpilalo 
prxHhKtHl  by  ammoma  in  the  acetic  extract  is  di^&olved  in  «|iliita 
milpburie  acid  mid  again  precipitated  by  ammonia ;  it  is  then  diaaolv«d 
iu  alci^bid  and  ether  in  BUDcessioo^  and  recovered  fmm  tbeee  atjhitktiML 
iHi  rv«|*n"Ht»on,  in  the  form  of  a  turpentine-Kke  maaa^  which  ia  diBaoJved 
ill  dilut*^  s*n!pfnnic  acid  and  mixed  with  <Hiiwxiiitrated  hydrochloric  add, 
wheri^up>n  the  ioUmr  of  the  litpud changes  to  a  dirty  brown-rod,  whM 
hydn^hlornte  of  cbeler} thrjiie  se^iaratBB. 

After  seiumaiou  of  the  hydrochlorate  of  dieJofytlirin®  by  filtmtioi], 
iitumoilia  tlm»wft  down  from  the  filtrate  a  red-blue  prwpitate*  which, 
after  tlryiug,  lUssKilves  in  absolute  aJcohoh  and  remainis  on  evapumtiag 
the  !«ulutii»u,  as  a  brittle  nuisa  Imt  littb  soluble  in  ether.  Thm  mmm^ 
ll^^.  '  *  If  of  Pnibst,  is  rcd-b1m%  ^4uble  in  alcohol,  but  in-  ^ -*  'r  in 
^,|j,  tiiken  tip  by  acuiU,  with  green  colour.    The  neui 

i^hliHu  .1^  J'^  compuimi  retains  the  add  when  erapomtetl  anu  mnin-r 
tiiv^ttt'^l*  rtt'**  ^l^*  diwsolvea  aubeequcntly  in  water  with  gmeu  eiilour, 
lait  not  ill  efhcr- 

(Huucutine   is  iirobaWy  a  deooiiipoeition-prodtict  of  cbt  1 
(IV»b*t). 
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Chelerythrin©    is    obtained   from   aK-^nlnt^   alcohol 
^tion    in    groujv*  of  crystalline   nodules  (Prol 
r^iu^  (IhMia).     Star-«haped  groups  of  ttmrni 
-*■'  -  (Pojex),     Its  etheiwl  milnfinn  leavftn, 

..'  bcnly,  which  graduaJly  hartlcn*  to  a 
-  I^j  n.[w*t).  The  crystal  a  beL^*me  ojia-pie  and 
rx),  S<iften«  at  ^5"  (ike  a  re«in  (I'robHi),  Ta9l#- 
mmtih  it  alowiy  cnstos  a  rery  faint  ta^t>  '^  i : 
t  li!i,Ht  a  hamiiig  sharp  taate  (Pn»Ut)i  \ 
^4    |H.nr''fn7    iwn^-^lic  poison,      'i '  i    rxatei 

*ii>l  u)     ALVurdit;^  to  Dana  aii  ,  it  haa  an 
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alkalme  reaction,  bo!  accordmg  to  Probst  and  Poles,  not. — On  exposore 
to  the  air,  it  gradually  assumes  a  yellowish-white  colour  (Dana),  and  in 
presence  of  small  quantities  of  add  vapours  becomes  immediately  red 
(Polex;  Schiel). 


Sohiel. 

at  100— 106». 

a.  mean.                  5. 
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....      70-59    .... 
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....      17    
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516    6-21 

8  O 

64    .... 

1995     ..      .       19*38 

0»NH»708    .. 

....    823    

....     10000     .... 

....     10000     10000 

a  ifl  sanguinarme,  h  chelerythrine. — The  above  is  Limpricht's  fbrmnla  (Lehrhiekf 
1197).  Schiel  proposed  C«NH«08  j  Gorup-Besanez  (jtandwdrterb.,  2nd  ed.  2,  2, 
946),  C»NH"0»  J  aerhardt  {Traits,  4,  232),  C^NH^W. 

Melts  easily  when  hecUed,  and  bums  completely,  with  evolution  of 
ammoniacal  vapours  (Polex).  —  Is  not  decomposed  by  nitric  add. 

It  is  insoluble  in  water. 

Chelerythrine  unites  with  acids,  which  it  colours  a  fine  orange-red, 
forming  neutral  salts,  partly  crystallisable,  having  a  burning  sharp 
taste,  a  narcotic  action,  and  dissolving,  for  the  most  part,  in  water. 
From  the  solutions,  anunonia,  alkalis,  or  magnesia,  precipitate  chelery- 
thrine in  the  form  of  a  grey-white,  curdy  precipitate  (Probst). 
Concentrated  acids  have  but  little  action  on  chelerythrine,  in  the  cold 
(Polex).  Acetate  of  chelerythrine  forms  yellowish-white  precipitates 
with  tartar  emetic,  sesquichloride  of  iron,  mercurous  nitrate,  mercuric 
chloride,  and  nitrate  of  silver.  Iodine  precipitates  the  solution  of  a 
crimson,  chromate  of  potash  of  a  yellow,  and  chloride  of  gold  of  a 
dark  red-yellow  colour.  Basic  acetate  of  lead  and  tincture  of  galls  (see 
below)  do  not  produce  precipitates  (Polex). 

Phosphate  of  Chekrytkrtne.  —  Permanent  in  the  air,  and  more  easily 
crystallisable  than  the  sulphate.  Easily  soluble  in  water  and  dilute 
alcohol,  difficultly  soluble  in  absolute  alcohol,  and  insoluble  in  ether 
(Probst). 

Sulphate  of  Chelerythrine.  —  Obtained  by  evaporating  a  solution  of 
chelerythrine  in  dilute  sulphuric  acid  at  a  gentle  heat,  washing  the 
residue  with  ether,  dissolving  in  alcohol,  and  allowing  the  solution  to 
evaporate  spc'ntancously.  Crystallises  with  difficulty.  Permanent  in 
the  air.  Melts  to  a  wax  when  heated,  without  decomposition.  —  Easily 
soluble  in  wa^^er  and  dilute  alcohol,  difficultly  soluble  in  absohito 
alcohol,  insoluble  in  ether  (Probst). 

Hydrochlorate  of  Chelerythrine.  Red,  crystalline,  neutral  mass, 
soluble  in  water  and  alcohol,  but  insoluble  in  ether.  Precipitated  from 
the  aqueous  solution  by  stiong  hydrochloric  acid  (Probst ;  Schiel). 

Bichloride  of  Platinum  precipitates  the  salts  of  chelerythrine  orange 
red.  Schiel  found  in  the  precipitate  in  his  earlier  analyses  18'7,  21*7, 
and  17-7,  and  afterwards  18-06  p.  c  of  platinum  (C»NH"0«,HCl,PtCl* 
requires  18-32  p.  c.  Pt). 

Acetate  of  Chelerythrine.  —  Easily  soluble  in  water  and  alcohol,  even 
after  evaporation  to  dryness  (Probst).  —  CAe/tictowote  of  chelerythrine 
diaaolves  m  water  and  alcohol  (Probst). 
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Tincture  of  galls  prCNiuoes  in  salts  of  chelerythrine  a  [yellow-red 

(Scbiel)]  precipitate,  soluble  in  almbol  (Probst). 

Chelerythrine  dissolves  veiy  eaailj  in  alcohol^  forming'  a  solation 
from  which  it  is  prwipltated  by  water,  and  in  ether  (Dana).  It  ii 
readily  soluble  in  vokuik  andjuedoih  (Polex)* 


Appendix  ta  CMtrtfihrine. 

1.  Glaucopicrine. 

Peo&ST,     Ami,  Pharm.  31,  254 p 

Occurs  in  the  roots  of  Ghmcinm  luteum  (p,  158)* 

Wlien  from  an  acetic  exti-act  of  the  roots  the  chelerj  thrine  10  pre* 
dpitated  by  ammonia,  a  filtrate  is  obtained,  which,  after  neutralisatl 
with  iwi^^tic  acid,  yields  with  decr»ctiun  of  oak-bark  a  precipitate 
taimate  of  glauoopierine.  The  wai^hed  precipitate  m  tnturated  vn 
hydrate  of  lime  and  alcohol,  ar*d  heated;  the  filtrate  is  treated  with 
carbonic  acid,  the  alcohol  distilled  off^  and  the  residue  filtered,  eraporat«>d, 
and  exhausted  with  ether.  The  resitbie  left  on  evaporating  ih^ 
ethereal  solution  Is  separated  by  treating-  it  with  a  F=?mal1  quantity  of 
ether  into  two  ptirtions,  a  purer,  which  remains  undissolved  and  i* 
aubsequently  crystallised  from  hot  water,  and  a  lesB  pure,  which 
dlBSolves  and  is  rea>vered  from  the  aohitiou  l)y  evaporation.  Tlie  hiUiT 
porticm  ia  dissolved  in  water  containing  acetic  acta,  mijted  with  basic 
acetate  of  lead,  and  treated  with  hydrosulphuric  add.  The  sulphide  of 
lead  is  sepajated  by  filtration,  and  the  glancopicrine  thr^iwn  down  with 
it  18  extracted  by  oft-repeiited  boiling  with  water  containing  acetic  atid. 
This  solution,  together  with  the  filtrate  from  the  sulplnde  of  lead,  ia 
then  saturated  with  sulphate  of  soda  and  precipitated  by  ammonia. 
The  precipitate  is  purified,  though  with  difflculty,  by  diasttlvinjkf  ia 
ether.  —  The  purer  portion  of  the  glaucopicrine  contains  small  qumititie* 
of  a  second  alkalojfdj  preci  pi  tatted  at  the  same  time  by  t^nniir  ucitL 
This  second  bfjdy  forme,  with  hydrochloric  acid,  a  salt  which  erysi 
in  needles  and  easily  deliquesces. 

Ptoptrties.  Dazzling  white  granules,  permanent  In  the  air,  and  of 
a  bitter  taste. 

Ulaucopiciine  a«suiiie8  a  dark  grass-green  colour  when  boated  with 
extx^BS  of  oil  of  vitriol^  and  is  ct^mverteil  into  a  tough  green  p^Oicle^ 
which  is  iii^uhle  in  water^  aeids^  and  ammonia. 

Biafiolves  in  imtrr,  esjw^cially  when  hot ;  the  coneetitrated  soIuUdn 
becomes  covered  ♦m  cooling,  with  a  i^)ellicle,  which  ia  afterwards  pre* 
eipitated  in  tht*  cry^italhne  ft>nu.  —  It  forms  neutral  white  jtaftat,  hftidiig  a 
bitter,  extremely  nauseous  taste, 

n^jdrochhrntt  of  Ghmtcfpitmm,  —  Obtained  by  CTaporating  a  solntioii 
of  glanccifiicrine  in  hydrochloric  acitl,  washing  the  residue  wilh  t*tiier» 
and  erystiillitjing  from  water. — ^  Rhombic  tables  with  tnmfratc?<l  edgi*i$, 
fjr  tuftj*  of  prisms^  luiving  a  glassy  lustre,  permanent  in  the  air, 

Olaucopiciine  diesi»l  ves  in  aktthid^  and  less  ejisily  in  ithi^r.  It  19 
withdrawn  from  \in  solutions  by  animal  charcoal 
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2.  Glaucine. 

Pkobst.     Ann.  Pharm,  31,  242. 

Occurs  in  the  herb  of  Glaucium  luteum^  but  not  in  the  root. 

The  first  year's  plants  are  freed  from  roots  and  fiowei*8,  ground 
with  acetic  acid,  and  pressed.  The  expressed  liquid  is  heated  to  pre- 
cipitate leaf-green,  acidified  with  a  little  nitric  acid,  and  mixed  while 
still  warm  with  nitrate  of  lead.  After  cooling,  the  fumarate  of  lead 
which  has  separated  is  collected ;  the  excess  of  lead  is  thrown  down 
by  hydrosulphuric  acid  ;  and  the  filtrate  is  neutraUsed,  and  precipitated 
by  decoction  of  oak-bark.  This  precipitate,  when  washed  and  pressed, 
is  triturated  in  the  moist  state  with  hydrate  of  lime,  and  the  mixture  is 
exhausted  with  warm  alcohol.  Carbonic  acid  is  then  passed  into  the 
alcoholic  liquid ;  the  filtrate  is  evaporated ;  and  the  residue  washed 
with  a  httle  cold  water,  which  removes  colouring  mister.  The  remain- 
ing glaucine  is  crystallised  from  hot  water. 

White  crusts,  made  up  of  small  pearly  scales.  It  is  deposited  from 
ether  as  a  turpentine-like  mass,  almost  oily  at  first,  but  becoming 
harder  on  standing.  Melts  to  an  oil  under  water.  Tastes  bitter  and 
very  acrid.  Has  an  alkaline  reaction.  Turns  red  in  the  air,  especially 
in  sunshine. 

Glaucine  is  decomposed  by  heat^  without  subliming.  —  When  heated 
with  oil  of  vitriol  till  the  acid  begins  to  evaporate,  it  assumes  a  fine  blue- 
violet  colour,  without  liberation  of  charcoal  or  sulphurous  acid :  on  the 
addition  of  water,  a  liquid  of  a  dark  cherry-blossom  colour  is  produced, 
from  which  ammonia  throws  down  an  indigo-blue  precipitate.  This 
precipitate  dissolves  with  red  colour  in  acids,  and  is  precipitated 
unaltered  by  ammonia ;  it  dissolves  in  alcohol  with  blue  colour,  but  is 
insoluble  in  water  and  ether. — Hydrochloric  acid  acts  on  glaucine  in 
the  same  manner  as  oil  of  vitriol,  but  less  powerfully.  Nitnc  acid 
decomposes  it. 

Glaucine  is  soluble  in  water,  especially  when  hot. 

It  neutraUses  acids,  and  forms  therewith  white  salts,  having  a 
burning  acrid  taste.  It  is  precipitated  from  its  salts  by  ammonia  in 
the  form  of  a  white  curdy  precipitate,  which  speedily  cakes  txigethcr 
into  an  elastic  mass,  and  afterwards  hardens. 

Phosphate  of  Glaucine  is  not  crystallisablc. 

Sulphate  of  Glaucine.  —  The  dirty-red  solution  of  glaucine  m  dilute 
.sulphuric  acid  leaves,  on  evaporation,  shining  crystals,  which  are  freed 
from  excess  of  acid  by  washing  with  ether,  from  red  colouring  matter 
by  rinsing  with  absolute  alcohol,  and  further  purified  by  re-crystallisa- 
tion from  alcohol.  —  Groups  of  white  needles.  Dissolves  easily  in 
water  and  absolute  alcohol,  but  not  in  ether. 

Hydrochlorate  of  Glaucine.  —  A  concentrated  solution  of  glaucine  in 
hydrochloric  acid  sohdifies  on  cooling  to  a  soft  mass  of  fine  needles^ 
having  a  blood-red  colour  when  impure  glaucine  is  used.  —  White 
needles  and  crusts,  turning  red  on  exposure  to  light,  and  red  and  dark- 
bine  on  spontaneous  evaporation  of  their  solution.  —  The  salt  dissolves 
easily  in  water,  but  is  insoluble  in  alcohol  and  ether. 
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The  Baits  of  glaucine  are  predpit»tol  by  Hnciure  €fgalh^ 
Glaudne  disaolves  very  easily  in  akohol  and  ether*  It  \n  precipitated 
from  its  solutions  by  anitnal  t^arcoal^  and  Is  extracted  fn:*iii  the  char- 
coal inth  diiBculty  by  alcoboL 

3-  StCQiwl  alkalmd  of  San^tnaria^  —  The  name  p<trpkymjim  ^tcn  U>  thh 
body  bj  0ibb  (Pkarm.  T^iirieJj.  10^  56 K  vttppoMS  it*  id^ittxl^  with  Ihe  porphrpoiune 
otoptuaXt  which,  howerer.ii  not  indicated  bj  the  defenplion. 

The  root  b  exbaa-sted  \dth  water  coutaining  acetic  acid;  tlw* 
cheierythiine  is  thrown  down  by  the  addition  *4  atuinurda  ;  and  Uu? 
filtrate  is  exactly  neutralised  with  acetic  add,  iitid  pret't|nt«tcd  with 
itif  usiou  of  galk.  The  predpitate  is  collected,  wajshed,  ilrk^J,  iritu rated 
with  hydrate  of  lime  [alcohoUc  potash  (Gibb)]^  and  t-xhaut^ted  with 
idcohoL  The  alkaUue  tincture  thus  t»bt4iined  is  treated  with  curboHie 
acid,  the  alcohol  is  distilled  off,  imd  the  residue  e^ajKirated  tu  dryuivns, 
and  exliausted  with  baiUng  water.  The  af]uei>us  sohiti(Ki  is  agsiu 
evaporated,  tmd  tlie  residue  dissulvcd  in  ether.  On  f'vu]>(>r«tin|f  the 
etbemal  solution  theiv?  romaiJia  a  dirty -white  cryn^tulUne  in:is^,  which  t» 
pnrified  by  re-crystallisation  from  aleohoU  with  the  help  of  uniuial 
chaitsoal. 

StTiatl  tables,  inmloroui^,  tasteless,  aud  vety  difficultly  ^ohdile  iu 
water,  —  Forrur'  with  acids  colotirless,  neutral,  rrystai  lis  able  tialtJ^, 
w^hich  are  bitter  and  soluble  in  water.  —  Dissolve®  in  aliX»lioI  aud  etlier 
(Riegelj  Jah^.pr.  Fharm,  11,  102). 


4*  Third  alhalmd  of  Songmnaria.  Gib^*s  Pucaiw.  —  Wayne  ( 
Vicrielj^  6,  254)  in  preparing  ganguinarineby  the  Probst -Sc J liel  method. 
esce[>ting  that  he  prcdpitatcd  the  ethereal  Aolutiim  with  Etidpbuiic 
acid,  found  that  a  second  bam?  remained  in  sobitinn,  and  was  obtained 
as  a  dark-red^  amorphous  residue  by  evaporating  the  ether. 

This  residue  was  dissolved  in  ether,  agnln  tivatt.'d  with  ililate  iuU 
phuric  add  to  predpitate  any  remaimng  sangulnarinis  then  fjltcred  aiiil 
evaptirated  to  dryness*  The  residue,  when  dissolved  in  iilcohol  and 
mixed  with  water,  pelded  a  precipitate  of  pucdiie  (or  -  '  '  ■'':.). 
This  substance,  after  drjing,  forms  a  rod,  tasteless  p'  le 

In  cold  water,  ajid  melting  to  a  rt^sin  in  boiluig  water.  An  aloutiuUc 
tion  ii  rendered  pale-yellow  by  tr^ttneut  witli  animal  ohaiooalt 
the  filtrate  leaves  on  evajioratioM  a  jiale-red  residue,  whi<*li  is 
dark-red  by  hyilr^Kldoric  acid,  and  afterwards  forms  bri^hr*red 
With   «ulphnric  iicid  red  nodules  aix*  i  obtained,  a  sohitiaii  of 
yieldn  a  fmle-yellow  precipitate  with  ammonia. 


rooalt  ^^H 

lii«edpH 
of  whidi 


5.  Aciid  alhiloid  cf  EstchhoUzia. — ^Occurg  in  the  root  and  beilx 
together  with  a  bitter  alkaloid,  and  in  antumn  ii<\Mni|mnied  also  by 
chelerythrine.  This  body  is  precipitated  by  aimnonin  from  the  extniet 
made  with  water  containing  acetic  add,  while  tlit*  bitter  alkalaTd 
n^nminrt  dissf»lved  in  the  hquid,  Tlie  precipitate  is  to  In*  wuatied  with 
pure  weak  anunoniu,  drietl,  and  dissolved  in  ether.  The  mlouriwg 
matter  is  i^moved  by  erapratlng  the  ethereal  ^ulution,  diasiihicig  the 
rMdud  in  water  coutainrng  acetic  addt  DradmMing  with  aanmooK 
4c  ;  or  by  digestion  with  animal  charcoal.  —  Whit©  powder.  taaltiM 
in  itself,  but  Tery  bitter  in  alcoholic  or  ethereal  solution.  Hit  aa 
alkaline  Rmtion.  D<x*b  not  aaaume  a  violet  colour  viitli  oil  of  tttrioL 
^IriHnlnhh^  in  water,  but  eMtly  ic^Iublc  in  odd;*,  fonniiv  tMini 
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colourleas  salts^  which  are  completely  precipitated  by  caustic  alkalltt 
and  their  carbonates  in  white  flocks.  The  salts  are  precipitated  also 
by  infusion  of  galls.  —  The  alkaloid  dissolves  easily  in  alcohol  e^nd  ether 
(Walz,  Jahrb.pr.  Pharm.  8,  223 ;  \N.  Br.  Arch.  42,  133). 

6.  Bitter  alkaloid  of  Eschholtzia,  —  After  throwing  down  the  che- 
leiythrine  and  acrid  alkaloid  by  ammonia  from  the  acetic  extract  of  the 
plant^  the  filtrate  is  neutralised  with  acetic  acid  and  precipitated  by 
infusion  of  galls.  From  this  precipitate  the  bitter  alkaloid  is  obtained 
in  the  same  way  as  the  second  alkaloid  of  sanguinaria  from  the  cor- 
responding precipitate.  —  Crystalline,  easily  fusible  mass,  which  has  a 
nauseous,  bitter  taste,  and  turns  litmus  blue.  It  colours  oil  of  vitnol 
a  fine  violet,  even  on  the  addition  of  one  drop  of  a  solution  containing 
i^th  of  the  alkaloid  (Walz,  JaJirh.  pr,  Phamn.  8,  224). 

7.  Colouring  matter  of  the  petals  ofGlaucium  luteum  {Handhuch  viii.  [2], 
41). — The  petals  are  exhausted  with  alcohol,  acetic  acid,  and  moderately 
concentrated  caustic  potash  in  sua^ession,  and  the  residue  is  dried  ana 
exhausted  with  ether,  which  takes  up  the  colouring  matter.  By 
evaporating  the  ethereal  solution,  wasliing  the  residue  successively 
with  absolute  alcohol,  warm  caustic  potash,  and  acidulated  water,  and 
taking  up  the  colouring  matter  remaining  undissolved  by  ether,  a  solu- 
tion is  obtained  which,  when  evaporated,  leaves  the  colour  in  the  form 
of  a  deep-yellow,  fatty  mass,  —  It  melts  when  heated,  and  is  decom- 
posed at  a  high  temperature.  It  is  bleached  by  exposure  to  light.  By 
treatment  with  strong  caustic  potash,  it  appears  to  yield  a  substance 
insoluble  in  water,  but  soluble  in  alcohol ;  for  after  treatment  with 
potash  it  communicates  a  yellow  colour  to  absolute  alcohol,  though  not 
if  first  washed  with  acids.  —  It  is  precipitated  from  its  ethereal  solu- 
tion by  alcohol  (Probst,  Ann,  Pharin.  31,  257). 


8.  Chelidoxanthine. 

P&OBST.     Ann.  Phaiin.  29,  128. 

In  the  root,  herb,  and  flowers  of  Chelidonivm  majus  (Handhuch  viii 
[21  41). 

The  root  is  first  treated  with  dilute  sulphuric  acid  to  remove  che- 
lerythrine  and  cheUdonine,  as  described  on  page  167;  the  residue  is  then 
exhausted  with  hot  water,  and  the  extract  is  mixed  with  neutral 
acetate  of  lead,  and  afterwards  treated  with  hydrosulphuric  acid.  The 
precipitated  sulphide  of  lead,  after  washing  with  cold  water,  gives  up 
to  boiling  water,  chehdoxanthine,  which  is  obtained  in  the  form  of  a 
friable  mass  on  evaporating  the  solution.  This  mass  is  washed  succes- 
sively with  ammonia- water  and  ether,  which  remove  foreign  substances, 
and  tiie  residue  is  exhausted  wilii  absolute  alcohol.  The  solution  thus 
obtained  is  filtered  and  evaporated,  and  the  chelidoxanthine  which 
remaiDs  is  washed  with  cold  dilute  sulphuric  acid,  ammonia-water,  and 
ether.  It  is  lastly  dissolved  in  boiling  water,  and  crystallised  by 
•low  evaporation. 

TeUoWy  friable  mass,  or  short  yellow  needles  and  crusts.  Has  a 
very  titter  taste. 

Chelidoxanthine  dissolves  in  oil  of  titnol,  with  evolution  ot  ^^^ 
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forming  a  yellowish-brown   solution,  wliicli  is  not  precipitated  bj' 
water,  and  only  8lightl3'  by  ammonia. 

It  dissolves  very  slightly  in  cold,  but  more  freely  in  hot  water, 
which  it  colours  a.  deep  yellow.  —  It  is  not  altered  by  acids  or  alkalii, 
—  DiflScultly  soluble  in  alcohol ;  insohible  in  ether.  Precipitated  from 
its  aqueous  solution  by  tincture  of  galls. 


Oxyazo-nucleus  C»X»ir'0«. 

Chelidonine. 

Probst.    Ann.  Pharm.  20,  123. 
Reulixo.     Ann.  Pharm.  29,  131. 
PoLEX.     N.  Br.  Arch.  16,  77. 
Will.     Ann,  Pharm,  35,  113. 

Obseired  by  Gk>clefroy  {J.  Pharm.  10,  635)  :  obtained  pore  and  iiiTettigaied  bj 
Probst.  —  Keuiing's  chelidonine  appears  to  contain  cheleiythrine. 

Occurrence.  In  the  root,  herb,  and  unripe  seed-capsules  of  Ckeli' 
donium  majus ;  most  abundantly  in  the  root,  together  with  chelerythrine 
(p.  156). 

Preparation,  1.  In  the  preparation  of  chelerythrine,  according  to 
page  157,  after  precipitating  the  sulphuric  acid  extract  of  the  roots 
with  ammonia,  and  extracting  the  cheleiythrine  from  the  precipitate 
by  ether,  there  remains  a  residue  which  is  to  l)C  dissolved  in  the 
smallest  p<i88ible  quantity  of  water  acidulated  with  sulphuric  acid,  and 
mixed  with  twice  the  quantity  of  strong  hydrochloric  acid,  which  thix)W8 
down  hydrochlorate  of  chelidonine.  The  salt  is  decomposed  by 
ammonia- water,  and  purified  by  repeatedly  dissolving  it  in  a  little 
acidulated  water,  precipitating  with  hydrochloric  acid,  decomposing 
with  ammonia,  and  lastly  by  crj'stallising  from  boiUng  alcohol.  Or 
the  base  may  be  dissolved  in  acetic  acid  and  the  solution  evaporated, 
when  crj'stals  fi*ee  from  acetic  acid  will  be  formed.  The  mother- 
liquors  and  wash- waters  are  precipitated  by  anmionia,  and  the  preci- 
pitate is  purified  as  above  (Probst).  —  2.  The  expressed  juice  of  celan- 
(Hue  yields,  with  ammonia,  a  i)recipitate  containing  chelidonine, 
cheler}'thrine,  a  little  chelidoxanthine,  salts  of  cheUdonic  add,  and 
other  substances.  The  precipitate  (which  decomjwses  on  standing)  is 
exhausted  as  quickly  as  possible  with  alcohol  containing  Bulphuric 
acid;  the  solution  is  mixed  with  water;  the  alcohol  distilled  off;  and 
the  residue,  after  filtering  from  the  rosin  which  deposits  on  cooling, 
is  precipitated  by  ammonia,  of  which  an  excess  is  added  to  dissolve  a 
brown  Hubstance  thrown  down  at  fii*st.  From  this  precipitate  the 
chelerythrine  is  extracted  by  ether,  and  the  remainder  is  dissolved  in 
water  containing  sulphuric  acid,  and  precipitated  by  strong  hydrochlorir 
acid  as  hydrochlorate  of  chelid^mine.  Purification  is  effected  as  above 
f  Probst).     8oo  the  method  of  Polex  (p.  158). 
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Properties,  Ciystallised  ohelidonine  contains  water,  whioh  is  ex« 
pelled  at  100**.  S«ebebw.  —  Inodorous.  Tastes  acrid,  not  bitter 
(Polex) ;  bitter,  like  sulphate  of  auinine,  and  afterwards  harsh,  pro- 
bably from  impurities  (Reuling).  Melts  at  130®  to  a  colourless  oil  (Will). 
Volatilises  with  a(jueous  vapour  (Beuliug),  Not  poisonous  (Probst ; 
Reuling.) 


38  C 

at  100^ 
...     228    

..      6806    

..      1254    

508    .... 
..      14-32    .... 

wm. 

....      67-75 

8  If    

....      42    

...,      1219 

17  H 

....       17    

5-62 

6  0 

....      48    

....      14-44 

C»N»ff70«     . 

....    385    

..    10000    ..... 

....    10000 

The  above  is  Limpricht's  formula  (Lehrh,  1197).  The  following  forraulsB  hare 
abo  been  proposed :  C^N^H^O*  (Will)  j  C«N»H»?0«  (Gerhardt) ;  C»2N^H»K)« 
(Gmelin). 

Decompositions.  1.  Chelidoiiiue  when  heated  above  its  melting  point, 
turns  brown,  takes  fii-e,  and  burns  with  a  bright  smoky  flame. — 
2.  Submitted  to  dry  distillation  it  yields  empyreumatic  vapours.  —  3.  It 
is  decomposed  by  strong  nitric  acid ;  when  boiled  therewith  it  tui-us 
yellow  (Polex),  dark  orange-yellow  (Reuling).  —  4.  Carbonises  with  hot 
oil  of  vitriol  (Polex).  Dissolves  in  oil  of  vitriol  with  carmine-red  colom-, 
changing  to  black  (Reuling).  —  5.  It  is  not  decomposed  by  chlorine^  or 
by  aqueous  alkalis  (Reuling).  AVhen  melted  with  fragments  of  caustic 
potasn,  it  evolves  a  large  quantity  of  ammonia :  if  the  operation  be 
suspended  during  the  evolution  of  ammonia,  the  residue  still  contains 
unchanged  chehdonine  (Will). 

Combinations,  —  With  Water,  Ilydrated  Chelidonine,  —  Colourless 
tables,  having  a  vitreous  lustre  (Probst).  Transparent  tables  and  cubes 
(Polex).  —  Air-dried  chehdonine  contains  4-89  p.  c.  of  water  (2  at.  = 
5-09  p.  c.  HO)  (Will). 

Chehdonine  is  insoluble  in  water  (Probst ;  Will).  A  solution  pre- 
pared with  hot  water  becomes  cloudy  on  coohng,  without  forming  a 
deposit  (Reuling). 

The  salts  of  chelidonine  are  colourless  when  the  acid  is  itself  freefrom 
colour  (Probst ;  Polex).  Reuling  obtained  orange-coloured  salts,  probably  from 
his  bMe  containing  chelerytbrine.  —  They  are  crystallisable,  of  an  aad  re- 
action, for  the  most  part  soluble  in  water,  and  have  an  intensely  but 
pure  bitter  taste.  From  solutions  of  the  salts  alkalis  precipitate  cheh- 
donine in  the  form  of  a  voluminous,  curdy  precipitate,  which  becomes 
granular  under  the  hquid.  Solutions  of  cheUdonine-salts  containing  weak 
volatile  acids  lose  acid  on  evaporation  (Probst).  Acetate  of  chehdonine 
yields  with  tinctm^  of  iodine  a  carmine-coloured,  with  chromate  of 
potash  a  yellow,  with  basic  acetate  of  lead  a  white,  and  with  solution 
of  gold  a  dark  reddish-yellow  precipitate  (Polex). 

Phosphate  of  Chelidonine,  —  More  easily  crystaUisable  than  the  sul- 
phate. Fusible,  and  easily  soluble  in  water  and  absolute  alcohol 
(iProbst). 

Sulphate  of  Chelidonine.  —  Obtamed  by  dissolving  chehdonine  in 
dilute  BQlphuric  add,  evaporatmg,  washmg  away  excess  of  acid  by 
ether,  and  orystallisiDg  from  absolute  alcohol  by  spontaueo>3A  ^nv^t^c- 
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tkoi  cif  the  »^ihixiaiL  Ib  irann  aur  the  Boliitioa  dries  up  to  a  brittle 
jrwsL  —  Permaneiii  in  the  &ir.  lielte  «t  50  to  60*  to  a  yisdd  mass. 
Dw^ilre*  easihr  iu  vnur  and  attsKilot'C  alcohol  (Probrt). 

Bi;droAJ.'r.:Tt  ,  •  C/'f. '7! •/..««.  —  Ol*tanied  from  hot  water  hi  delicato 
m-^talf^  nii<  81;  h-^d  r*.'aa)<<i:  and  a  bitter  taste.  Dissolves  m  Sib 
parts  of  waier  ai  1<\  aud  is  j'ivd|fliAi«-d  fP'in  the  solution  by  strong 
hydrx'hli 'rio  add  Pr,»li>:  i. 

Xii'-atf  if  Cirthdfh^hf. — Ciysials  of  oonsideniUe  sixe,  difficuhJy 
Bi^hible  ill  water.  s>  tLat  nitric  a<.ad  throws  down  a  ayfltalline  precipi- 
tate fri»m  the  5ii]}.iiiate  and  pbof^p^te  ( Pn:ili6.t). 

Chh*rrphfi*ttrtf  ^■"  (IrfvrtftimrV,  —  Bichloride  oi  platinum  throws 
down  f rv»Ri  Lrdr  vLl  •t^to  .  *f  dieBdt^iune  a  yellow  floocnlent  precipitate, 
aiterwa2\i»  l^x\*iiun^  ^nuinlsr.  It  may  be  washed  vrith  water  without 
deocmptisition.  and  i<  uc«t  acted  on  bv  l«oiling  nitric  add.  Contains 
17-45  to  170  p.0-  of  pJatiaum  iC^N'irKf.HCLPtCP  requires  18-28 
p.c.Pb^^^^Vill\. 

AcftiMte  t-r*  Cheh'di*nit*f, — Obtained  by  decomposing  sulphate  of 
cheKdonino  with  acetate  of  lead.  —  The  solution  of  dielimnine  in 
acetic  sdd  [which  is  obtained  with  diffic^ty  (Polex)]  deposits  chelido- 
nine  when  evapanaed  by  best.  — On  spontaneous  evaporatioa  the  salt 
dries  up  to  a  gum.  easily  soluble  in  water  and  alcohol  (Probst). 

The  salts  of  chelidonine  are  precipitated  by  ftncfare  ofgaiU. 

Crvstallised  chelidonine  dis^-^res  with  di&cnlty,  and  only  on  pro- 
loDged  boiling,  in  a/coAo/  and  ff AAr*(Polex).  Hie  ■titcmont  of  Piobit  thtt 
dieUdoniae  it  soluble  in  alcohol  and  ether  i»  to  be  undcrvtood  only  in  this  mom,  m 
is  ihown  br  other  vtatements  ^Xr.V  —  IHssolres  easily  in  voiatiU  Bodjat  mli 
(Polox,  ReulingV  —  It  i^  precipitated  from  solutions  of  its  salts  bv 
attimal  charci-ai  (PrvbstV 


Pn'ni'iiy  Xuciois  C^ll^i  Oxiffjen-HucUui  C»1PV. 

Fyrogaaiadn. 
c»n»o«  =  (L^H-o*,o». 

Literature  xii.,  34l> ;  furtlii-r: 

Nachbaur  (&  Hl-\siwetz).     Il'iVij.  AciuL  Ikr,  30,  81 ;  Ann.  PhaiM, 

106,  382;  J.  pr.  Chem.  7."».  1 ;  Kupp's  JaAiY^fter.  1858,  451. 
Hlasiwetz  &.  vox  Gjlm.     -lw«.  Phann.  119,  277. 

According  to  Illasiwetz,  the  pyroguaiacin  obtained  by  the  dry  dis- 
tillation (etjpecially  by  tilow  distillation)  of  gnaiacimi  resin  and  guaiacic 
acid  is  not  C"II'0»,  but  C-IPV.    (See  xiv,  349.) 

Pyroguaiacin  forms  inodorous  and  tasteless  lamiiue,  which  melt  at 
183%  and  solidify  in  a  crystalliuo  mnss?. 

Xachbaor. 
DriW  at  100*  or  uicUnL  imos. 

38  C 228    76  51     76*66 

22  H 22    7-38 737 

60 48    1611    16-07 

*"  C^tFo^      ....    2W    10000    lOOOO 
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According  to  Hlaaiwetz  it  is  not  a  phenjl-compound. 

Pyroguaiacin  combines  with  bases.  —  An  alcoholic  solution  colours 
sesquichlortde  of  iron  green.  —  Does  not  yield  oxalic  acid  on  prolonged 
boiling  with  caustic  potash. 

Potassmm-p^roguaiacin,  —  A  solution  of  pyroguaiacin  in  boiling 
caustic  potash  forms,  on  cooling,  a  semi-soUd  mass  of  crystals,  which 
are  pressed  and  dissolved  in  boiling  alcohol.  —  Fine,  delicate  prisms 
and  needles,  having  a  satiny  lustre.  When  heated  in  the  air,  it 
assumes  first  a  green,  afterwards  a  blue-green  colour.  On  recrystal* 
lisation  it  gives  up  potash  (Hlasiwetz  &  v.  Gilm). 


38  C 

24  H 

Over  oil  of  vilriol. 

228     

24     

62-81 

6-61 

17-64 

12-94 

Hlasiwetz  k  v.  Gilm. 

63-46 

6-65 

8  0 

64    

18-85 

KO 

47     

12-14 

C»H"KO«  + 

3aq. 

....     363     

10000 

10000 

Contains,  at  100%  13*89  p.  c.  KO  (bj  oalo.  1 3*80  p.  o.  in  the  anhydrous  oompound) 
(Hlasiwetz  and  t.  G-ilm). 

Sodtum-pyroguaiacin,  —  Iridescent  laminae,  turning  green  in  warm 
air.  Contains,  at  100°,  7*1  p.c.  Na,  corresponding  to  the  formula 
C*H«NaO*  (by  calc.  7-18  p.  c.  Na)  (Hlasiwetz  and  v.  Gihn). 

Over  oil  of  vitriol,  Hlasiwetz  and  r.  G-ilm. 

88  C 228       66-57  66-27 

23-6  H  23-6    686  6-67 

Na  23       6-72  686 

8-5  O  68       19-86  2031 

C^H«NaO«  +  2|  aq 3425    10000    10000 


Oxf/azo-nuckus  C*NII*»0«. 

Thebame. 
C"NH»^0«  =  C«NH»0«,U». 

Pelletier.  J,  Pharm.  21,  565 ;  iV.  Br.  Arch.  5,  165  ;  Schw.  67,  325 ; 
Ann.  Pharm.  16,  38;  abst.  Pogg.  27,  658.  —  In  opposition  to 
Couerbe :  J.  Pharm.  22,  29. 

CouERBB.  Ann.  Chim.  Phys.  69,  153;  Ann.  Pharm.  17,  171.  —  In  op- 
position to  Pelletier :  J.  Pharm.  22,  22. 

Kaks.     Ann.  Pharm.  19,  7. 

Andebson.  Trans.  Boy.  Soc.  Edin.  20,  3,  347 ;  Chem.  Soc.  Qu.  J.  5, 
267;  abstr.  Ann.  Pharm.  86,  179;  J.  pr.  Chem.  67,  858;  K<^p*a 
Jahresber.  1862,  637. 

Paramorphine  (Pelletier).  —  Discovered  by  Thiboumeiy  in  Pelletier's 
manufactoy  in  1836. 

S&urce.    In  opium*    To  the  amount  of  about  1  per  cent,  (Merck) 


|ry;«iit  x'i.  il-:  w  -vurn  ih*»>  *»:ii>«:4Bf  -ex:ni!i;  -.-l  •:«caB  is  fcmpitated 
wsik  3UJC  c  '.-jxir.  ;i:tr  mj-cfoim^  r^ouicm^  •&s«:^T«d  m  excess  of 
famt^  TrtHie^  ttjK  hn>t  zry:fdztskz^  ^ajce^  ^  caie  tMnine.  The  pre- 
eqxMitu  2%  i^iokjid,  ^inei.  ^zii  c^i-cLe*!  wim  aki:^:<{ ;  ibe  alcoholic  sola- 

tnaff,0A  vfrA  ^Ler.  vh>::c.  Zikt^  v:x<  thieteia*?;.  and  kft^vs  it  on  erapocm- 
tieo  in  tb^  ::na  ^.^c  a  cr- wi:.  ^ry-^kZIiz^  nisiBnsw  PoEificitioa  is  effected 
hj  ^mnrAriikZ  izi  arrod*.  c-ret^Lc^atinz  vrdi  amTii»wia.  and  crjstalliBing 
Iran  akriM  or  ^ber  ^  PtrilrrUer :  Ozaexb^^^  jLikiioh  nlnmii  thdMlne  ac- 
fOfliay  b>  xvi,  420.     see  WisckJer'f  sucmMi   Reptrt.  5S,  J&it. 

juumea  of  tbebaloe  az^i  ra^KphizteS'  mar  be  sepanlcd  by  means  of 
ether  or  weak  alcohr.4.  vfai»ii  rea*iihr  dsssohW  thebsone  (PeDetier). 

Fnpertieif,  Wliite.  «lr<^%  qr^^-intdc  lamiDs^  (Andereon).  Needles 
cir  small  grariolar  crjinaL*.  wlth*^!  f^ariv  histie  (PdBetier).  Shining, 
nn^xjth  j^kfmi\jfAdil  prifm*.  crv^alHsing  from  alcohol  in  canliflower- 
Kke  masees.  like  grape-eugar  (Coaerbe).  Melts  without  loss  of  weight 
(KaiMr)  at  I'/r  (Pelletier).  at  1G'.>%  and  soliififies  agam  at  110° 
(Coaeiht}.  Becomes  strongly  electric  when  robbed  or  powdered. 
Tastes  acrid  and  ^tvptic  rather  than  bitter.  Has  an  alkaline  reaetiou 
( PeDetier;  Couerfje).  Foisouous:  one  grain  given  to  a  dog  canses 
tetanos  and  death  (^lagendie). 

Cooerbe.     Pelktier.  Kine.      Andenon. 

at  1(>>*  M^aa.  «M(iji.  mmm. 

'dh  C _  228  ....     73.31  . ..     70^  ...    72<»  .^.  73-28  ....     7308 

X      1 1  ^..      4  50  .  .       6-38  .^      4-40  ....      6-^t  ....       4-43 

21  H 21  ....       6  75  ....       6  46  _      629  ^      6-82  ....      7-04 

6  O 48  ....     15  44  ....     16  17  ....     1722  ....  1301  ^^     15-45 

C*?iiP»0«    ....  311  ...  lOaOO  ....  10000  ...  lOOOO  ....  lOOOO  ^  lOOOO 

Tiomcric  with  bebirinc. 

The  above  u  Anderson's  formula.  Earlier  formulc :  C**XH"0*  (P^Uetkr); 
C»5Ii»W  (Couerbe)  ;  C»NH»*0»  (Kane).  — Couerbe'a  statement,  that  airdri«l 
thebalne  loses  4  p.  c.  of  water  when  melted,  was  not]  substantiated  bj  Kane's  expat- 
menu. 

Decompaaitions.  1.  ThebaToe  yieIdH,  when  heated^  the  ordmaiy 
decr>mixjsition-prcxluct8  of  nitrogenous  substanoes,  without  volatilisiog 
(Pellcticr^.  — 2.  It  is  coloured  deep- red  by  oil  of  vitriol^  even  when  free 
from  nitnc  acid  (Anderson  ;  Winckler).  Forms  a  yellow  solution  with 
(rtl  of  vitriol  (Riogel).  Cold  sulphuric  acid  of  sp.  gr.  1*8  dissolves 
thebaYnc*,  and  deposits  on  heating  a  semi-solid  resin,  probably  a  product 
of  decomposition,  which  dissolves  in  boiling  water  and  separates  ou 
cooling  in  microscopic  cr^'stals  (Anderson).  —  S.  Thebatne  is  violently 
attacked  by  nitric  acid,  with  evolution  of  red  fumes,  and  forms  there- 
with a  yellow  solution,  which  yields  a  volatile  base  with  caustic  potash. 
aHHuniiii^  a  dark  colour  (Anderson).  When  digested  with  strong  nitric 
acid,  thehaVne  turns  soft  and  yellow,  and  before  dissolving,  melts  to  » 
wft  rcsiu  (Pellcticr).  —  OU  of  vitriol  containing  nitric  acid  immediately 


TIIKBAINE.  169 

colours  thebalne  red  [blood-red  (Riegel)J,  the  solution  becoming  darkei 
on  standing :  thin  layers  appear  yellowish  (Couerbe).  The  solution  in 
oil  of  vitriol  is  coloured  first  green,  afterwards  brown,  by  permanganate 
of  potash  (Guy,  Anal.  Zeitschr,  1,  93) ;  it  is  not  altered  by  peroxide  of 
lead  at  first,  but  after  24  hours  assumes  a  faint  violet-red  colour 
(Riegel).  Chromate  of  potash  produces  in  the  sulphuric  acid  solution 
a  brisk  evolution  of  gas  and  a  dirty-brown  coloration :  in  the  course 
of  24  houra  a  white  precipitate  is  deposited,  and  the  liquid  becomes 
colourless  (Riegel,  iV.  Br.  Arch,  58,  287).  —  4.  Chlorine  and  hromine 
convert  thebaine  into  a  resiu  (Anderson).  —  6.  Dry  hydrochloric  acid 
gas  converts  it  [with  evolution  of  heat  (Couerbe,  Kane)],  into  sal- 
ammoniac  and  a  resinous  body,  which  docs  not  form  salts  (Licbig,  Ann, 
Pharm.  26,  60).  Thebaine  is  resinised  by  strong  aqueous  hydrochloric 
add  (Pelletier) :  the  solution  in  dilute  acid  assumes  a  dark  colour  on 
evaporation,  with  simultaneous  formation  of  resin,  and  is  no  longer 
completely  soluble  in  water  (Anderson).  100  parts  of  thebaine  absorb 
8-35  parts  of  hydrochloric  acid  gas  (Couerbe);  16*58  parts  at  100°,  and 
17*35  parts  more  at  ordinary  temperatures  (altogether  33*93  parts) 
(Kane).  —  Thebaine  does  not  ooloxvr  ferric  salts  blue  (Pelletier). 

Cotnbinations,  Thebaine  is  very  slightly  hygroscopic  (Kane).  —  It 
is  insoluble,  or  nearly  so,  in  loater  (Pelletier;  Anderson),  and  in  aqueous 
ammonia  and  potash  (Anderson). 

Thebaine  dissolves  readily  in  acidnj  forming  salts  which  cannot  be 
crystallised  from  aqueous  solutions,  but  are  easily  crystalhsed  from 
alcohol  or  ether  (Anderson).  The  salts  are  precipitated  by  ammonia 
and  potash  (Pelletier),  and  by  the  carbonates  and  bicarbonates  of  the 
alkaus,  in  the  case  of  the  last-named  reagents  even  in  presence  of 
tartaric  acid  (Riegel).  The  precipitates  aio  insoluble  in  excess  of  the 
predpitant. 

Sulphate  of  Thebaine.  —  Obtained,  partly  in  crystals  and  partly  in 
the  form  of  a  resin,  which  sohdifies  to  a  crystalhne  mass  on  standing, 
by  adding  sulphuric  acid  to  an  ethereal  solution  of  thebaine  (Ander- 
son). 

Uydrochlorate  of  Thebaine.  —  Thebaine  is  mixed  with  a  small 
quantity  of  strong  alcohol,  and  alcoholic  hydrochloric  acid,  not  in 
excess,  is  added  till  solution  is  effected :  the  salt  then  separates,  on 
standing,  in  fine  rhombic  crystals.  —  Dissolves  easily  in  water  and 
resinises  on  evaporatmg  the  solution.  Difficultly  soluble  in  alcohol, 
especially  in  absolute  alcohol,  and  insoluble  in  ether  (Anderson). 
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Mercwic  chloride  produces  with  thebaine  a  bulky  predpitate,  and 
with  the  hydrochlorate  a  white  crystalline  precipitate,  ndther  of  which 
can  be  obtained  of  constant  composition  (Anderson). -^-rercKloridt  o$ 
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Betairine. 

Maclagax  ^  Tm.rr.    J11.  P4»ir'^.  5--»,   Ki5:   -rtiV.   Mag,  27.  2W; 

X  />r.  Chem.  37.  247. 
V.  PLA5TA.     Jfrrt.  PMryi.  77.  333:  X  PkiL  JTtir;,  1,  114  ;  J./w,  Cl«w. 

52.  '2m.  —  DUAan9old^.  Heidelbenr.  1^4^  i»;. 

I^l-*cov«:rL-ii  bj  R'jdie  in  1S34.  Occurs  in  the  bark  aud  fruit  of  the 
I»obecru  or  greenheart  tree  of  Guiana*  JWranrfm  Bodkriy  Nat.  order 
Lnuract^:  Sc-e  Guibourt  (.V.  7.  Phitmu  10,  89). 

Prejffirntioii.  From  the  b'trl.:  Tlie  bark  is  oxiiausted  bj  boiling 
with  wat*rr  fY)iitaininpr  «nlpharic  acid:  the  decivtiou  itf  concentrmt^d, 
and  fih'fred  from  the  tannin  and  sulphate  of  lime  whidt  sepante  00 
CfxAintir ;  and  tho  yellowish-green  filtrate  Im  precipitated  with  ammonia. 
Tfic  dark-;rrpy  f*n*'<Mpitato  thus  obtained  is  washed  and  dried  in  the  air, 
whereufMiii  it  blackenfl  from  c«>iitaiiiing  tannin:  it  is  then  dissolTed  in 
dihit<;  sulphuric  acid  and  treated  with  animal  charcoal;  and  the  nowpafe- 
yell«»w  Hohition  is  ap-aiii  precipitated  with  ammonia,  whereby  a  white 
pre.:ipitate  is  obtainc<l.  This  is  dried  and  dissolved  in  aloohol ;  the 
Holutioii  iH  cvfiiM.rated;  an<l  the  resi<lne  treated  with  absolute  ether, 
whirli  takf-H  up  l>el»irine  and  leaves  sipeerine  undissolved.  Both  bodies 
are  Ktiil  to  Uf  fiurified  by  treating  their  alcoholic  solutions  with  animal 
rharryjal  (Maclaj^an).  Or  the  grey  precifMtate  produced  bjr  ammonia 
may  be  freed  frr»m  tannin  l>y  exhausting  it  with  water  containing  6  per 
rent,  of  cauHtic  |K>taHh.  The  undissolved  i)ortion  is  then  to  bo  dissolved 
in  aU.'ohol,  and  the  rcHidue,  after  eva}>oration,  treated  with  ether.  In 
this  wav,  however,  both  Itebirine  and  sipeenne  dissolve  in  the  alkaline 
liquid,  from  which  they  may  be  thrown  down  in  an  impure  atate  by  mI* 
mnoniac  (Maclagan). 
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In  a  later  prooosa  adopted  by  Maclagau  &  Tilley,  ooiuniercial 
sulphate  of  bebirine  is  decomposed  by  amrnoDia,  and  the  precipitate 
triturated  while  still  moist  with  freshly  precipitated  hydrated  oxide  of 
lead.  This  mixture  is  dried  over  the  water-bath,  and  the  bebirine  and 
sipeerine  are  extracted  by  absolute  alcohol,  and  afterwards  separated 
by  means  of  ether.  The  product  obtained  in  this  manner  by  v.  Planta 
was  still  impure,  as  it  absorl)ed  oxygen  and  turned  brown  on  prolonged 
drying  over  the  water-bath.  To  purify  it,  he  dissolved  it  in  acetic 
acid ;  filtered  the  solution ;  added  thereto  first  neutral  acetate  of  lead 
and  then  caustic  potash ;  and  after  completely  washing  and  drying  the 
precipitate  of  bebirine  and  oxide  of  lead,  extracted  the  bebirine  by 
ether.  The  ethereal  solution  was  evaporated  to  a  syrup  and  dissolved 
in  alcohol,  and  on  dropping  the  solution  into  water,  with  constant 
stirring,  the  bebirine  was  precipitated  as  a  dense  flocculent  powder. 

Propetites.  White,  highly  electric  powder,  permanent  in  the  air 
(v.  Planta).  Has  a  pow<jrful  and  persistent  bitter  taste*,  with  a  faint 
resinous  after-taste.  The  alcoholic  solution  blues  litmus  strongly 
(Maclagan).  Melts  (without  loss  of  weight,  after  drying  at  120°) 
at  180  to  a  vitreous  mass  (v.  Plante).  Anti-febrile  (Maclagan). 
Resembles  caffeine  in  its  physiological  effecte  (JV.  Reper{,  11,  521). 
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The  abore  is  v.  Planta*s  formula  :  Maclivgan  and  Tilley  proposed  CNIP'O*.  — 
Xsomeric  with  thebalne. ' 

Decompositions,  Bebirine  decomposes  at  a  temperature  above  180°, 
witliont  subliming  (v.  Planta).  In  the /re  it  froths  up,  evolves  strongly- 
smelling  yapoiu-s,  and  leaves  a  slowly  combustible  charcoal  (Maclagan  & 
Tilley).  Aqueous  iodic  acid  colours  hydrochlorate  of  bebirine  a  bright 
red-brown,  changing  to  dark-red  (v.  Planta).  —  Bebuine  boiled  with 
dilate  nitric  acid  evolves  nitric  oxide,  and  is  converted  into  a  yellow 
powder,  which  dissolves  easily  in  hot,  but  difficultly  in  cold  water. 
From  a  dilute  solution  of  sulphate  of  bebirine  nitric  acid  throws  down 
the  base,  for  the  most  part,  in  its  original  state  (Maclagan,  Winckler). 
—  Bebirine  forms  a  black  resin  with  chromate  of  potash  smd  sulphuric 
add,  —  Docs  not  yield  chinohne  when  distilled  with  caustic  potash 
(Maclagan  &  Tilley). 

Bebirine  dissolves  hi  6650  parts  of  cold,  and  in  1466  parts  of 
boiling  water  (Maclagan).  It  is  precipitated  from  its  alcoholic  solution 
in  a  great  measure  by  water  (v.  Planta). 

Bebirine  neutralises  acids  completely,  and  forms  therewith  un-crys- 
taniaable  salts.  From  the  hydrochlorate,  the  base  is  precipitated  by 
amoKmia,  the  fixed  alkahs,  and  their  carbonates  and  bicarbonates,  in 
white  flocks,  which  dissolve  in  excess  of  ammonia  or  potash  somewhat 
more  freely  than  in  excess  of  the  other  prccipitants.  Phosphate  of 
tote  throws  down  white  flocks,  tincture  of  iodine  a  red-brown  ^t^^ 
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cipitatc  (v.  Planta).  Biniodide  of  potassium  precipitates  bebirinc 
completely  (Wagiier).  The  salts  are  all  amorphous,  and  have  a  very 
bitter  taste,  with  an  accompanying  harsh  taste  (Maclagan). 

Sulphate  o/Bebirine.  —  Pale-yellow,  shining.    Soluble  in  water. 

Madagan. 

C»NH5»0« 811    86-88    86-89 

HO 9    2-50 

SW 40     1112    18-61 

C»NH"0«,HO,SO» 360    lOQ-OO 

Hydrochlovate  o/Bebirine,  —  Bebirine  absorbs  hydrochloric  add  ms, 
Avithout  melting,  and  is  converted  into  a  yellow  soluble  salt,  which  is 
left,  on  evaporating  the  solution,  in  transparent  scales  (Madagan). 

MadagMi. 

C»NH«0«    311       89-5    86-89 

HCT  36-5    10-6    18-61 

0»NHnO«,HCl   347-5    100-0    lOOOO 

The  hydrochlorate  foi-ms  with  fern'c  chloride^  cupinc  chloride  and  »wr- 
curic  chloride,  double  salts  slightly  soluble  in  hot  water  and  alcohol,  from 
which  they  separate  in  a  non-cr^^stalline  form  on  cooling  (Madagan  & 
Tilley).  Its  solution  throws  down  white  or  yellowish-white  amorphous 
precipitates  from  iodide  and  iodomercnrate  of  potassium  (v.  Planta ;  Delffs)^ 
The  white  precipitate  produced  by  mercuric  chloride  in  hydrochlorate  of 
bebirine  is  converted  into  a  green  sticky  resm  by  boiling  with  water 
(Hinterberger,  Ann.  Pharm.  82,  319). 

The  gold-salt  is  yellowish- white  and  decomposes  on  exposure  to  the 
air  (v.  Planta). 

Chloroplatinate  of  Bebirine,  Formed  by  dropping  a  strong  solutioD 
•f  hydrochlorate  of  bebirine  into  dilute  chloride  of  platinum,  stirriog 
constantly  so  that  the  precipitate  may  not  cake  together.  —  Yellowish- 
white  precipitate,  triturable  to  an  orange-yellow  powder  after  diying 
(v.  Planta). 
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Ck>ntain8  19*2  p.  c.  of  platinum  ;  but  if  tlie  Bame  bebirine  be  diBflolred  in  ether 
and  the  solution  evaporated  in  the  air,  the  dark  residue  jieldi  a  platinum-Mlt  con* 
taining  only  14  p.  c.  of  platinum  (Wincklcr,  N.  Sepert,  1,  14). 

Hydrochlorate  of  bebirine  precipitates  chlot*ide  of  iridium  and  $odium 
of  an  ochre  colour ;  sulphoajanide  of  potassium  white ;  picric  oeiVf  salphur- 
yellow;  it  forms  precipitates  also  with  tincture  and  infusion  of  gaih 
(v.  Planta). 

Bebirine  dissolves  in  5  parts  of  absolute,  and  easily  m  aqueous 
alcohol,  and  m  13  parts  of  ether  (Maclagan). 


BUXINK.  173 


AppeiuUx  to  Behinne. 

1.  Sipeerine.  Preparation,  see  p.  170.  Dark  red-browa,  shining, 
non-crystalline,  resinous  mass,  separating  from  the  vessel  in  which  it 
is  prepared  in  scales.  —  Very  shghtly  soluble  in  water.  Neutralises 
acids  and  forms  therewith  olive-brown  salts.  Dissolves  easily  in 
absolute  and  in  weak  alcohol,  but  not  in  ether  (Maclagan). 

2.  Bebiric  acid.  Occurs  in  the  fruit  of  the  bebeeru  or  greenheart 
tree.  A  cold  aqueous  extract  is  concentrated  and,  after  cooUng, 
filtered.  The  bebirine  and  siixjerine  are  thrown  down  by  ammonia, 
and  nitrate  of  baryta  is  added  to  the  filtrate.  The  dirty  precipitate 
thus  obtained  is  washed  with  cold  water,  dissolved  in  boiling  water,  and 
the  solution  is  evaporated  till  it  crystallises.  The  crystals,  purified  by 
re-crystallisation,  are  dissolved  in  boiling  water  and  mixed  with  neutral 
acetat<j  of  lead ;  the  precipitate  thereby  produced  is  washed,  and  de- 
composed by  hydrosulphuric  acid ;  the  filtrate,  evaporated  to  a  syrup,  is 
allowed  to  crystallise  over  oil  of  vitriol ;  and  the  crystals  are  purified 
by  dissolving  in  ether  and  evaporating  the  solution  in  a  vacumn. 

Deliquescent,  white  crystalline  mass,  having  a  waxy  lustre.  Melts 
at  150**,  and  sublimes  undecomposed,  in  tufts  of  needles,  at  a  little  over 
200^  —  The  potash  and  soda  salts  are  deliquescent  and  soluble  in 
alcohol ;  the  lime,  baryta,  and  magnesia  salts  very  slightly  soluble  in 
water;  the  lead-salt  but  little  soluble,  even  in  boiling  water 
(Maclagan). 

3.  Buxine. 

Paur4.      J.  Phai^.  16, 432 ;  X,  Tr.  33,  2,  219. 
Blet.     N.  Tr,  25,  2,  64. 

Waxz.    N.Jahrh.  Pharm.  12,302;  14,  15;    Fhann.  VirtefJ.  10,  36; 
abstr.  Chem.  Cenir,  1861,  7. 

Occurs  in  the  bark  and  leaves  of  Bitxus  sempervirem. 

Preparation.  The  leaves  are  boiled  with  water  containing  sulphuric 
acid;  the  decoction  is  precipitated  by  carbonate  of  soda;  and  the 
precipitate  thereby  formed  is  washed  by  decantation,  dried,  and  ex- 
hausted with  alcohol.  The  alcoholic  solution  is  evaporated,  and  the 
residue  is  extracted  with  water  slightly  acidulated  with  hydrochloric 
acid.  To  this  solution  is  added  a  large  quantity  of  hydrochloric  acid, 
whereby  hydrochlorate  of  buxine,  which  is  insoluble  in  strong  hydro- 
chloric acid,  is  thrown  down.  The  precipitate  is  dissolved  in  a  large 
quantity  of  water,  again  precipitated  with  carbonate  of  soda,  and  the 
precipitated  buxine,  dissolved  in  alcohol,  is  digested  with  a  mixture  of 
liycLrated  oxide  and  basic  acetate  of  lead,  by  which  yellow  colouring 
matter  [huxofiavin  (VValz)]  is  removed.  The  oxide  of  lead  dissolved  in 
the  filtrate  is  removed  by  dilute  sulphuric  acid ;  the  solution  is  pre- 
cipitated by  ammonia ;  and  the  precipitate,  which  runs  into  a  resinous 
mass  on  wanning,  is  dried,  dissolved  in  ether,  and  recovered  from  the 
solatioii  by  evaporation  (Walz),  —  The  portion  insoluble  in  ethev  cow- 
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tains  Walz's  hiixinic  acid.  —  Faure  precipitates  an  aqueous  solutioii  of 
the  alcoholic  extract  of  the  bark  with  neutral  acetate  of  lead ;  frees  the 
filtrate  from  lead  by  means  of  hydrosulphuric  acid,  and  boils  with  cal- 
cined magnesia ;  and  after  washing  and  drying  the  precipitate,  extracts 
his  buxine  with  alcohol,  which  leaves  it  on  evaporation  in  the  form  of 
a  red  mass,  triturable  to  a  red-brown  powder.  By  repeated  treatment 
with  animal  charcoal  it  may  be  obtained  nearly  colourless.  Blej  adepts 
a  similar  process  ;  or,  he  precipitates  a  solution  of  the  aqueous  extract 
with  basic  acetate  of  lead,  decomposes  the  precipitate  under  water  by 
hydrosulphuric  acid,  and  boils  the  washed  sulphide  of  lead  with 
alcohol,  which  takes  up  the  buxine  and  leaves  it  on  evaporation  as  a 
yellow,  crystalline,  very  deliquescent  mass,  still  contaminated  with 
chloride  of  calcium  (Bley).  In  this  way  the  greater  part  of  the  buxine 
remains  in  solution,  since  it  is  not  precipitated,  or  only  mechanically,  by 
basic  acetate  of  lead  (Walz). 

Propct-ties,  Buxine  is  obtained  by  the  evaporation  of  its  ethereal 
solution  in  the  form  of  a  coloured  resin ;  when  precipitated  from  its 
acid  solutions  by  ammonia,  or  from  an  alcoholic  solution  by  water,  it 
forms  a  white  powder.  It  is  tasteless  at  first,  but  afterwards  very 
bitter.  lias  an  alkaline  reaction.  Remains  unaltered  at  180^,  but 
decomposes  at  higher  temperatures  (Walz ;  Faure). 
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N  

21  II  
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Isomeric,  and  .according  to  Walz,  identical  with  bebirine. 

Buxine  dissolves  in  GGOO  parts  of  cold,  and  in  1800  parts  of  boiling. 
water,  —  It  dissolves  in  acids,  forming  neutral  non-crystallisable  salts, 
which  behave  like  salts  of  bebirine  with  caustic  alkalis  and  their  car- 
bonates, with  nitric  acid,  and  with  all  other  reagents.  The  hydrochlorate 
()*NH**b®,lICl,  forms  double  salts  with  mercuric  chloride  and  W- 
chloride  of  i)latiiiuin  (Walz). 

Buxine  dissolves  in  3  parts  of  alcohol  of  sp.  gr.  0*85,  and  in  6  wurte 
of  Absolute  alcohol  Qess  freely,  therefore?  (Kr.)].  It  is  aolubie  iu 
10  parts  of  commercial,  and  in  13  parts  of  absolute  ether  (Wak). 
According  to  Faure  it  is  insoluble  in  ether. 


Primnrii  Nucleus  C^'H*^;  (Intgen-nucleus  Q^B}^^, 

Daphnetin. 
('ssjiuQit  =  c«n>*o»«,()«. 

ZwiNOER.     (18G0.)     Ann.  Phunn.  115,  1. 

Formation.     From  Daphnin.     1.  By  lx>iling  with  dilute  sniphoitc  or 
hydrochloric*  acid.  —  2.  By  warming  \nth  emulsin,  — 3.    By  oodtact 


DAPHNETIN.  175 

with  yeast  to  whidi  a  little  grape-sugar  is  added.  —  4.  By  dry  distil- 
lation. In  all  cases  its  production  is  attended  with  the  formation  of 
sugar  or  the  decomposition-products  thereof. 

Pftparation^  A.  From  Daphnin,  Daphnin  is  boiled  with  dilute 
hydrochloric  or  sulphuric  acid  till  the  liquid  becomes  yellow.  It  is 
then  diluted  with  water,  and  the  crystals  which  separate  on  cooling  are 
collected,  dissolved  in  hot  water,  and  precipitated  with  neutral  acetate 
of  lead.  The  washed  precipitate  is  decomposed  under  boiling  water 
by  hydrosulphuric  acid,  and  the  solution  filtered.  Colourless  daphnetiii 
then  crystallises  out  on  C(joling,  and  may  be  purified  by  re-crystallisa- 
tion from  boiling  water.  The  solution  filtered  through  paper  containing  iron 
hM  a  green  colour. 

B.  From  the  alcoholic  extract  of  Mezereon  bark,  and  also  from  the 
exti-act  previously  exhausted  with  ether  (p.  177).  —  1.  The  extract, 
mixed  with  strong  hydrochloric  acid,  ia  evaporated  over  the  water- 
bath,  and  the  dry  residue  is  heated  more  strongly  so  long  as  hydro- 
chloric acid  is  given  off,  and  until  it  begins  to  carbonise.  The 
resulting  mass  is  boiled  with  water ;  the  filtrate  is  concentrated ;  and 
the  dark  deposit  formed  on  standing  is  collected  and  washed  with  cold 
water,  after  which  the  daphnetiu  is  extracted  by  boiUng  water  and 
purified  by  repeatedly  converting  it  into  the  lead-salt  and  decomposing 
by  hydrosulphuric  acid.  —  2.  The  alcoholic  extract  is  slowly  heated  in 
a  hidf -filled  retort,  the  heat  being  continued  so  long  as  vapours  pass 
over.  The  crystals  which  form  in  the  distillate  are  separated  from  the 
liquid  portion,  and  crystallised  successively  from  water  and  very 
dilute  alcohol,  whereby  a  mixture  of  daphnetin  and  umbelliferone  is 
obtained.  The  crystals  dissolved  in  boiling  water,  are  precipitated 
by  neutral  acetate  of  lead,  the  liquid  is  filtered  hot,  and  the  precipi- 
tated compound  of  daphnetin  with  oxide  of  lead  is  purified  as  above. 
The  filtrate,  on  cooling,  yields  crystals  of  umbelliferone. 

Properties,  Delicate,  colourless,  highly  refractive  prisms,  belonging 
to  the  oblique  prismatic  or  monocUnic  system.  Melts  above  250°  to  a 
yellowish  hquid,  which  cools  to  a  crystalline  solid,  and  sublimes,  even 
at  lower  temperatures,  especially  in  a  current  of  air.  Has  a  slightly 
harsh  taste,  and  when  warmed,  an  a^eeable  smell,  resembling  that  of 
coumarin.    Its  reaction  is  very  slightly  acid. 


at  100^ 

Zwcuger. 
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Containf  at  220^  when  it  begins  to  sublime,  60*7  p.  c.  C,  or  the  same  proportion 
aa  caouletin  (zri,  23)  :  it  does  not,  however,  resemble  the  latter  body  in  its  benayiour 
with  bianlphitei  of  the  aUcalis  (Bochleder,  JFieu.  Acad.  Ber,  48,  f""" 


Dieamjmitiona.  1.  Daphnetin  is  partially  decomposed  by  heating 
in  a  closed  Teasel  till  it  melts.  —  2.  Dissolves  in  slighuy  warmed  oil  of 
vitriol  with  yellow  colour,  and  is  precipitated  by  water  unchanged ;  the 
solution  is  decomposed  by  heat.  — 3.  Colours  nitric  acid  SwVl-x^^* 
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—  4.  Throws  down  cuprous  oxide  from  a  cold  alhaUne  sohtion  ofa^c 
oxidfj  and  rapidly  reduces  nitrate  of  silver. 

Combinations,    Dapbnetiu  dissolves  easily,  with  yellowish  colour,  in 
boiling  tcater.  —  Soluble  "without  alteration  in  boiling  hydrocklarie  acid, 

—  Dissolves  in  caustic  alkalis  and  their  carbonates  with  yellow  or  red- 
yellow  colour,  and,  when  dissolved  in  water,  produces  yellow  predpi- 
tates  with  lime-  or  baryta-xcatcr. 

Lead-compound  of  Daphnetin, — Aqueous  daphnetin  forma  jelbwpranmitici 

with  both  the  neutral  and  the  basic  acetate  of  lead A  warm  aqueoOB  sofution 

of  daphnetin  is  precipitated  by  aaueous  neutral  acetate  of  lead,  and  the 
pale  yellow  precipitate  is  washea  and  dried  at  100^.  —  Dark  coloured, 
brittle  mass,  triturable  to  a  yellow  hygroscopic  powder.  It  is  partially 
decomposed  by  prolonged  boiling  with  water,  and  then  contains 
57*60  p.  c.  of  oxide  of  lead.  Dissolves  in  acetic  add,  and  colours  nitric 
acid  red. 

Zif6iiger. 


at  100'. 

38  C  228    28C1  2817 

10  H 10    1-25  1-88 

14  O  112    14-07  14-46 

4  PbO    448    56-07  56-99 

C»H»oiVO>« 798    10000    100-00 

Aaueous  daphnetin  is  coloured  green  by  a  small  quantity  of  a /emV 
salt,  the  colour  being  destro^'ed  by  a  larger  (juantity  of  the  salt,  or 
by  the  addition  of  an  acid.  It  is  coloured  famtly  greenish  by  a  ver>' 
little  of  a  proto-salt  of  iron. 

Daphnetin  dissolves  easily  \\\  boiling  alcohol,  and  slightly  in  ether. 


Chtcoside  of  Daphnetin, 

Daphnin. 

VauQueldj.     Ann.  Chim.  84,  17-1. 

('.   (;.   Gmelin   k  Bar.     Ueher  die  Seidelbastrinde.     Tubingen,  lft22; 

Schw.  35,  1. 
Const.  Zwent.er.     Ann,  Pharm,  lir>,  1  •  abstr.  J,  pr,  Chem.  S2,  19C; 

Phann.  Viertelj.  10,  93 ;  Chenu  Centr.  1860,  823 ;  Bep.  Chim.  pure. 

3,  77;  Kopp's  Jahresber,  18G0,  .552. 
Rociii^DER.       Wien,  Acad,  Ber.  48,  236;    Chem.  Centr.  1864,   481; 

X  Ilepert.  13,  326 ;  J.  pr.  Chem.  %),  442. 

Discovered  by  Vauquelin,  and  regarded  by  him  and  by  Gmelin  t 
Bar  as  a  salifiable  base,  but  recognised  by  Zwenger  as  a  giucoside.  — 
OcCTii-H  in  the  bark  of  Daphne  alpina  and  D.  Mezereum  (Handbuch^  viii 
[2],  72),  most  abundantly  at  the  time  of  flowering;  also  in  the 
flowers  <»f  tlie  latter  plant  (Enz,  Phnrm.  Viertelj.  8.  25). 
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The  seeds  of  Daphne  Omdtum  contain  Gobel's  corrofj/nhna  aeid,  which  may  be 
obtainetl  by  eihaustinp;  tlic  alcoholic  extract  with  wat<>r.  It  forms  acid,  lon^.d-sidcd 
prisms,  and  is  not  prccipitated  by  chloride  of  barium,  lime-.vatcr,  neutral  ivcet ate  of 
lead,  or  proto  sidpnatc  of  iron.  —  Concerning  the  acrid  principle  of  mezereon.  sec 
p.  178. 

Preparation.  The  alcoholic  extract  which  has  been  exhaii«ited  with 
ether  for  the  preparation  of  the  ofl^cinal  Extractum  Mezerei  ethereum 
may  be  used  inutead  of  the  fresh  bark. 

The  alcohohc  extract  is  boiled  with  water,  and  the  liquid  is  left 
for  24  hours  to  deposit  resin.  Neutral  acetate  of  lead  is  then  added ; 
the  resulting  precipitate  is  removed;  and  the  daphnin  is  thrown 
down  from  the  filtrate  by  basic  acetate  of  lead.  This  precipitate  is 
decomposed  under  water  by  hydrosulphuiic  acid ;  the  Uquid,  filtered 
from  sulphide  of  lead,  is  evaporated  to  a  syrup,  diluted,  filtered  from 
resin,  again  concentrated,  &c. ;  and  the  syrup  is  finally  freed  from 
resin  by  repeatedly  shaking  it  with  5  or  6  times  its  volume  of  ether. 
The  aqueous  liquid  separated  from  the  ether  quickly  solidifies  to  a 
mass  of  crystals  of  daphnin,  which  is  washed  and  crystaUised  from  hot 
water  (Rochleder).  Zwengcr  proceeds  in  a  similar  manner,  but  pre- 
cipitates the  daphnin  by  prolonged  boiling  with  basic  acetate  of  lead : 
according  to  Rochleder,  however,  the  liquid  filtered  from  the  precipitate 
produced  in  the  cold  yields,  on  boiling,  only  a  Uttle  daphnin,  difficult  to 
purify. 

Properties.  Crystallised  daphnin  (see  below}  turns  opaque  below 
100**,  and  loses  8  at.  of  water  at  100°,  becommg  anhydrous.  Anhy- 
drous daphnin  melts  at  about  200'*  to  a  colourless  liquid,  which  forms  a 
crystalline  solid  on  cooling  (Zwenger). 

Zwenger. 
at  100*.  mean. 
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Bears  a  strong  resemblance  to  sesculin  (xyi,  22)  (Rochleder). 

Decompositions.  1.  Daphnin  vrhen  heated  decomposes  at  a  tempera- 
ture near  its  melting-point,  evolves  vapours  and  a  subUmate  of  daph- 
netin,  and  leaves  an  amoq)hous  residue  which  becomes  coloured  when 
more  strongly  heated,  burns  like  sugar  with  access  of  air,  and  leaves 
charcoal  if  air  be  excluded  (Zwenger).  —  2.  By  boiling  with  dilute 
acids  it  is  converted  uito  daphnetin  and  sugar : 

C«H>*0»  +  4H0  =  C»H"OW  +  2C^^E}K>^  (Zwenger). 

8.  Nitric  acid  colours  daphnin  red  in  the  cold,  and  converts  it  into 
oxalic  acid  when  heated  (Gmelin;  Zwenger).  —  4.  A  solution  of  daphnin 
in  caustic  alkalis  or  their  carbonates,  or  in  lime-  or  baryta-water,  turns 
brownish-red  and  decomposes  on  standing,  and  more  rapidly  on  boiling 
(Zwenger).  —  5.  Daphnin  slowly  reduces  cuprous  oxide  from  a  boiUng 
alkaUne  solution  ofcupric  oxide.  —  6.  It  reduces  nitrate  of  silver  partially 
only  on  boiling,  but  rapidly  in  the  cold,  after  addition  of  ammonia 
(Zwenger).  —  7.  It  is  resolved  into  daphnetin  and  sugar  by  "wanx\\w^ 
VOL.  xvn.  1^ 
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R^i\  fmd  A  m'd  Awtp-V  ^  ri-  Z^-t  »>i*,  —  Besi^k*  the  obwrratioiis 
'/f  fjkr.krv--   ;r!ve::  at  p^jv  47?.   v*-'.  x:t.  ihe  KJl««wing  hare  been 

Th*.-  al'v/fi-N:.;  tlnctuTv  •:  :h-.  ^^r^c  -f  r*yJi*f  .i//-*wrt  yioMs  cm  di»tfl- 
lati'*n  a  rK'!;-a«:T:'l  •:>tilli!v,  ':  -ii  ..n  pr>v:Ktatihir  the  nwdn  fmm  tin* 
n-riJi.-  Ky  watvr  a:,  i  'L-itiilin^  thv  in;*  riitaiil  liquid,  an  acrid  di*til- 
\siU:  i-  •.}.i,t;;i.'.L  wLIk-  i:.f  a>:  :-v  al::;*^:  o:.i;rvly  lose*  lis  hareluiew. 
Th"  di.-tilhtte  ha.s  aii  alkaline  ivact:  r^.  and  a  |.n*rsistent  burning  tasto: 
lij«;  ta*»tc,  however,  it  j.*.«>»<fSsos  viiiy  after  i-4  hours.  —  The  pn\ipi- 
lati.-*!  n.'Hiii  i^  Iipiwd  and  s..fu  aud  ha*  a  voiy  ac-rid  taste,  even  when 
diHHiflvf.'d  in  alkalis.  By  treatment  with  hot  water  contaiuiug  Bulpharic 
a4'id,  the  a<:nd  j/riiiciple  is  removed,  and  passes  over  on  distilling  the 
tt^tid  liquid  (Vau.nielin,  J/«/i.  Oam,  84,  186), — Yau^uelin  afterwanb 

^liuii\  an  anunnniaeal  distillate,  als.)  having  a  persistent  acrid  taste, 
T  by  di^tillin;^  a  div«i<tion  of  niezercon  with  alkalin,  or  by  first 
ftliaiiig  the  dec-oction  with  sulphuric  acid,  concentrating,  ana  then 
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distilling  with  alkalis;  or,  lastly,  by  washing  the  alcohoUc  extract 
with  hot  water,  at  last  containing  sulphuric  acid,  and  distilling  the 
liquid  with  magnesia. 

By  precipitating  an  alcoholic  extract  of  the  bark  of  Daphne  Meze- 
reum^  concentrated  and  freed  from  wax,  with  water,  C.  G.  Gmelin 
(Schw.  35,  11)  obtained  an  acrid  resin,  the  acrid  principle  of  which  was 
not  extracted  by  boiling  with  hydrochloric  acid.  On  adding  alcoholic 
neutral  acetate  of  lead  to  an  alcoholic  solution  of  the  resin,  precipi- 
tating the  filtrate  therefrom  with  hydrosulphuric  add,  and  evaporating 
the  resulting  liquid,  there  remained  a  thick  yellow  oil,  contauiing  the 
whole  of  the  acrid  principle  of  the  resin.  This  oil,  saponified  with 
caustic  potash,  yielded  a  soap  which,  when  distilled  with  tartaric  acid, 
evolved  a  powerful  odour  of  phosphoretted  hydrogen.  —  See  also 
(jiesse  {Taschenhuch,  1822,  113),  Coldefy-Dorly  \j.  Phann.  11,  167), 
Dublanc  {J,  Pharm.  15,  637).  —  The  resinous  acid  of  the  bark  of 
Daphne Mezereum  yields  by  lunbelUferonc  dry  distillation  (Zwcnger,  Ann, 
Phami.  115,  17). 

Primary  Nucleus  C'lP'. 

Doeglic  Acid. 

ScnARUKG.    /.  pr,  Ch£m.  43,  257;   Lieb.  Kopp's  Jahre9hei\   1847  & 
1848,  568. 

Smirce,  Forms  the  principal  pait  of  doegling  train  oil. 

Preparation,  The  oil  is  heated  to  110 — 130°  with  oxide  of  lead  for 
10  hours,  with  frequent  additions  of  a  little  water,  and  the  plaster 
thereby  fonned  is  boiled  with  water  and  afterwards  digested  with 
ether ;  the  ethereal  solution  is  filtered ;  the  ether  distilled  off ;  and  the 
residual  lead-salt  decomposed  by  hydrosulphuric  acid. 

Properties.  Yellow-oil,  becoming  turbid  at  16**,  and  solidifying  at  a 
few  degrees  above  0°.     Reddens  litmus. 

Dried  over  chloride  qf  calcium,  Schariing. 

88  0 228    „      7703  „      77-06 

36  n 36    1216  12-47 

4  0 82     10-81  10-47 

0»fl»O^  ,„ 296    10000    10000 

Barjfta-sali,  —  Obtained  by  neutralising  the  acid  with  aqueous  am- 
monia, precipitating  with  chloride  of  barium,  washing  the  precipitati^ 
without  exposure  to  the  air,  and  crystallising  from  hot  alcohol.  Turns 
yellow  and  runs  together  at  lOO*',  without  melting. 


at  l(Xf  {mean), 

88  0  228       

85  H  ..„ 35       

8  0 „      24       

62-74    ... 

961    ... 

6-61    ... 
2104    «. 

Bcharling. 
62-71 

6-46 

BiO  . 76-5    „ — 

21-20 

C»H»B«0*  ....    868-6    

10000    ... 

lOO-CO 

im  FRTWaK  5CetEC5 


Boeg^  Ether. 


Deposited  in  the  fonn  of  a  yellow  ofl  oa  passiiig'  hydrodJofic  add 
gBS  into  an  aloobolic  ednuoa  (^  doegtic  add,  and  pmified  bj  washing 
with  water.    XemraL 


A?r  .. 

S32 
40 
33 

Ti^    i—      77-5 

4AH    . 

1*^ 12^ 

40 

M9 M 

C«H»0,C»ffK)»_ 

3£4 

1(NX»               1000 

Doegling  Train  CNL 

From  the  doegling  (the  Balma  rthsirata  of  Chemnits,  ffjfpirodom  of 
later  zoologists),  a  kmd  of  dolphin. 

Nearly  colooriess,  or  often  darker  oil  modi  thinDer,  and  with  a  less 
repalfflve  odoor  than  the  other  train  oik.  Sp.  gr.  0-8807  at  11*. 
Becomes  turbid  at  8%  and  semi-solid  at  C,  from  formation  of  crystals. 
Contains,  on  the  average,  78-97  p.  c.  C^  13-36  K,  and  6-77  0.,  ap- 
proximating to  the  formula  C^H*^,  which  rejKesents  a  oompoand  of 
1  at.  doeglic  acid  with  1  at.  oxide  of  doeglyL  —  Free  frran  iodine  and 
ash-constituents. 

When  the  oil  is  cooled  to  0",  and  afterwards  filtered,  first  at  0°,  and 
then  repeatedly  at  increasing  temperatures,  and  the  residue  is  ex- 
pressed, a  solid  fat  is  obtained,  amounting  to  ^th  of  the  oil.  This 
Holid  fat  contains  spermaceti,  and  is  partially  saponified  by  potash. 
The  Hijap,  freed  from  spermaceti,  yields  a  siWer-salt  containing  4i'82 
p.  c.  C,  G-93 IL,  and  3890  Ag.  corresponding  to  the  formuUi  C»H»*AgO* 
(the  silver-salt  of  capric  acid). 

The  oil  absorbs  oxy^n  in  large  quantity,  and  becomes  thicker  and 
specifically  heavier.  When  expose<l  to  the  air  in  a  shallow  basin,  it 
l>ecomcs  covered  with  a  pellicle,  after  the  removal  of  which  the  re- 
mainder dries  up  only  slowly.  —  By  diy  distillation  it  yields  a  much 
smaller  quantity  of  acrolein  than  other  fats,  and  no  sebacic  acid. 
When  it  is  rapidly  distilled,  a  gaseous  mixture  is  evolved,  containing 
about  1  vol.  of  carbonic  acid  to  6  vols,  of  hydrocarbons,  and  a  colourless 
distillate  jMisses  over,  while  a  little  charcoal  and  oil  remain  behind.  The 
distillate  is  a  mixture  of  various  hydrocarbons,  volatile  adds,  and  pro- 
l)ably  undecomposed  oil.  When  it  is  treated  with  carbonate  of  soda 
and  rectified  over  potassium,  at  first  in  the  water-bath,  the  prindpal 
product  is  the  hydrocarbon  C^fl**  (containing  85-16  C.,  14-51  H.: 
vajiour-density  =  5-81).  The  hyiK)thetical  combination  this  hydro- 
carbon with  1  at.  water  forms  Scharling's  ooa'de  of  doegfyL  —  The  ofl 
BoUdifies  with  nitrous  acid. 

The  oil  combines  with  oxide  of  lead  to  form  a  plaster,  from  which 
Mling  water  extracts,  not  glycerin,  but  a  small  quantity  of  an  add 

k-brown  substance*.    Ether  extracts  from  the  plaster  the  lead-salt  of 
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dueglic  acid,  and  leaves  a  mixture  of  lead-salts,  the  acids  of  which 
paruy  crystallise  from  alcohol.  —  Scharling  {Ann.  Pharm.  96,  23C) 
afterwards  found  in  the  oil  a  large  quantity  of  spermaceti,  and  by 
saponifying  it  with  potash,  obtained  doeglal  (con-esponding  to  ethal), 
which  solidifies  only  at  temperatures  below  0°. 

Doegling  train-oil  dissolves  in  2  parts  of  boiling  alcohol^  and  in  22 
parts  of  alcohol  at  37"^. 


Primarif  Nucleus  C^H**. 

Fatty  Acid  C»H»  0*. 

Obtained  in  an  impure  state  by  Ileuitz,  from  cyanide  of  stethal, 
CCCy,  by  boiling  crude  cyanide  of  cetyl  containing  that  compound 
witil  alcoholic  potash.     See  under  Margaric  acid  (xvi,  472). 


COMPOUNDS  CONTAINING  40  ATOMS  OF  CARBON. 


Primary  Nucleus  C^U^',  Oxt/gen-nucleus  C^B}H)^\ 

Euxanthone. 

Stknhousb  (1844).    Phil.  Mag.  25,  322 ;  Ann.  Pharm.  51,  429. 
Ebdmakk.     J.  pr.  Chem.  33,  205 ;  37,  386 ;  abstr.  N.  J.  Pharm.  10, 

154 ;  J,  pr.  Chem,  71,  195. 
Laubent.     Compt.  chim.  1849,  377 ;  abstr.  Compt.  rend.  26,  33. 

JPmrenone. 

Formation.  1.  By  heating  euxanthic  add  or  its  salts  (Erdmann; 
Stenhouse) : 

0«»HWOa  -  200«  +  6H0  +  C«H»«0>»  (C3^e^ha^dt,  N.  J.  Pharm.  10, 167). 

2-  Together  with  hamathionic  acid,  bjr  dissolving  euxanthic  acid  in 
oflof  vitriol  (Erdmann). — 3.  By  passmg  hydrochloric  acid  gas  into 
alcoholic  euxanthic  acid,  and  in  small  quantities  by  evaporating  euxan- 
thic acid  with  aqueous  hydrochloric  acid  (Erdmann). 

Preparation.  1.  Euxanthic  acid  is  heated  in  an  air-bath  to  160^  or 
180^,  or  untU  it  begins  to  melt,  when  water  and  carbonic  add  are  set 
free,  the  decomposition  being  complete  in  a  few  minutes.  From  the 
residue  warm  dilute  ammonia-water  takes  up  unchanged  euxanthic 
add,  a  brown  decomposition-product,  and  a  httle  euxanthone,  which  last 
is  deposited  again  on  cooling.  The  greater  part  of  the  euxantlvow^ 
remams  undissolved  in  the  form  of  a  yellow  powdier,  wi4  \a  ^\jix\Sa^\>^ 
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rrjmUDuation  from  alor>liol  (ErdiiiJum)L — 3.  Eoxamiioiie  is  obtmined  in 
fine  crystals,  thoogii  less  abmidaiiitlY  than  in  1,  bj  lieatiiu[  eoxaDthjc 
acid  in  3Iolir's  nxbiimatioD  apparatus  (Stenhoose;.  —  3.  l^en  a  sohi- 
tion  of  eoxantliic  acid  in  oil  of  vitriol  is  diluted  with  a  large  qaantity 
fA  water,  eaxanthone  separates  in  the  form  of  a  yelk>wish-white  pre- 
cipitate, which  is  washed  with  water,  digested  with  dihite  carbonate  of 
ammonia  to  remf>ve  unchanged  eoxanthic  acid,  and  cryBtallined  from 
aloohfjl  (Erdmanii). 

Properties,  Pale-yellow,  broad  needles  or  laminae  (Erdmann) ;  or, 
when  prepared  according  to  2,  crystals  more  than  an  inch  long  (Sten- 
honse).    Sublimes  undecomposed  when  carefully  heated.    NeutraL 

Stenhciue.                 £rdnianD.  Lamviit. 
m*a%,                       ■«■■ 

Earlier.  Lst#r. 

40  C ZiO    ..^      68-96    ^      6802    ^^      68-3S    ^      68-86  ,«.      68^ 

12  H    12     ....         3-45    „„        3-65     ..^        3-61    ^        840  ^        3*47 

12  O    96     ....       27-50     ...      28  33     ....      28-06    ....       27*74  ....      2780 

C«H»^«...     348    _     lOOOO    ....     lOOHX)    ....     lOOHK)    _     lOOOO    ..«     10000 

StenhouBe  examined  eaxanthone  prepared  according  to  2  ;  Erdmsniiy  aecording 
io  If  2t  and  8,  with  nmikr  TMolta.  —  The  above  fbnnma,  propoaed  bj  Q«riiardt  (^T. 
J.  Pkarm.  10,  157)  is  now  generallT  adopted,  instead  of  the  eariier  one  of  Brdmann 
and  Stenhouse  (C»flH><). 

Decomp&gitions,  1.  £uxanthone  hums  on  platimmi-foil,  without 
leaving  a  residue  (Stenhouse).  —  2.  Dissolves  in  cold  nitrie  acid  of  sp. 
gr.  1*31,  without  decomposition  at  first,  but  the  solution  on  standing  for 
some  time  becr)me8  warm,  and  evolves  red  vapours,  whilst  porphyric  add 
is  produced.  Wlien  it  is  heated  with  nitric  add  a  violent  action  takc?s 
place,  cr>ntinuing  after  the  removal  of  the  source  of  heat^  with  forma- 
tion of  porphyric  and  oxyporphyric  acids,  and  on  boiling,  of  styphnic 
and  oxalic  acids  (Erdmann).  —  3.  Euxanthone  does  not  reduce  alkaliM 
solution  of  cupric  oxide  (W.  Schmid,  Ann,  Pharm,  93,  88). 

Combinations.  Euxanthone  dissolves  very  slightly  in  ira/«r  (Sten- 
house). 

It  is  very  littlo  soluble  in  dilute  acids  (Stenhouse),  and  nearly 
insoluble  in  dilute  ammonia,  hnt  soluble  in  strong,  warm,  aqueous 
ammonia^  forming  a  yellow  solution,  from  which  it  is  dejx>sited  onchangiHl 
on  evaporation  (Erdmaim).  The  aminoiiiacal  solution  forms  a  yellow 
precipitate  with  chloride  of  magnesium  mixed  with  sal-ammouiat* 
(Erdmann).  The  alcoholic  solution  does  not  precipitate  cMoride  of 
barium,  chloride  of  calcium,  nitrate  of  silver,  or  neutral  acetate  of  Uadj  but 
throws  down  a  yellow,  slimy  precipitate  from  basic  acetate  of  lead 
(Stenhouse). 

Euxanthone  is  but  slightly  soluble  in  alcohol  or  ether  (Stenhouse).  It 
dissolves  very  freely  in  boiling  alcohol,  and  crystallises  from  the  solu- 
tion on  cooUng  (Erdmann). 


PORPHYRIC  ACID.  188 


Appendix  to  Euxanthone. 

1.  Porphyric  Acid. 

ERDJiAim.    J.  pr.  Chem,  37,  403. 
Dimiro-€uxantkone  (Gerhardt). 

A  solution  of  euxanthone  in  cold  nitric  acid  of  sp.  gr.  1*31,  becomes 
warm  on  standing,  evolves  red  vapours,  and  on  cooling  deposits  por- 
phyric add,  which  is  purified  by  digesting  it  with  aqueous  carbonate  of 
ammonia,  washing  with  water  containing  carbonate  of  ammonia, 
crystallising  from  pure  water,  and  decomposing  with  hydrochloric 
acid. 

Yellow  crystalline  powder,  or  reddish-yellow,  very  small  crystals. 
Electric  when  rubbed. 
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The  aboTO  formula  was  proposed  by  Gerhardt,  who  regarded  poiphyric  acid  as 
dinilxo-euxanUione  (euxanthone  »  (PH^O^).  Erdmann's  formula  is  C^X'ED^O^; 
Laurent's  (Compt  ehim.  1849,  884)  contains  1  at.  oxygen  more. 

By  boiling  with  nitriG  acid  it  yields  styphnic  (xi,  228)  and  oxalic 
adds. 

Slightly  soluble,  with  red  colour,  hi  water ;  insoluble  in  acidulated 
water. 

The  salts  of  poi-phyric  acid  explode  when  heated.  —  The  neutral 
ammonia-salt  throws  down  from  chloride  of  barium,  chloride  of  calcium, 
neutral  acetate  of  lead,  and  nitrate  of  silver,  red,  for  the  most  part 
crystalline  precipitates,  which  dissolve  in  a  large  quantity  of  water.  — 
The  add  anmionia-salt  precipitates  from  nitrate  of  silver,  pale  orange- 
coloured  crystalline  scales. 

Ammonia-aalt,  — a.  .4cid  —  When  the  salt  h  is  kept  in  a  state  of 
fusion  at  IdO"",  so  long  as  water  and  ammonia  (amounting  to  20*19  p.  oS 
are  given  off,  the  residue  dissolves  less  easily  than  before  in  water,  ana 
crystallises  on  cooling  in  pale-red,  feathery  crystals,  containing  41*41 
p.  c.  C,  and  216  H. 

b.  Neutral,  —  Aqueous  carbonate  of  ammonia  converts  porphyric 
acid  into  a  blood-red  salt,  which  is  insoluble  in  carbonate  of  ammonia, 
but  slightly  soluble,  with  yellowish-red  colour,  in  pure  water.  —  On 
ilrying  it  becomes  darker,  brown-red,  and  gives  off  water,  and  at  130° 
ulso  ammonia. 
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Copper-salt,  —  Precipitated  on  niixiug  hot  solutions  of  the  ammonia- 
salt  and  sulphate  of  copper,  in  black-red  flocks,  which  become  granular 
on  standing,  or  morc  quickly  when  heated.  —  MicToscopic,  acute  octa- 
hedrous.  By  boiling  with  caustic  potash,  it  forms  a  brown  solutiou  and 
a  black  precipitate,  which  is  difficult  to  wash,  and  explodes  when 
heated. 

Porphyric  acid  is  very  slightly  soluble  in  cold,  but  more  easily 
soluble  in  boiling,  alcohol. 

2.  Ozyporphyric  AcicL 
EfiDHANN.    J.  pr,  Clienu  37,  407. 

Obtained  by  heating  euxanthoue  with  nitric  acid  till  a  violent  aciion 
takes  place,  and  leaving  the  resulting  solution  to  cool.  The  add 
which  precipitates  is  dissolved  in  strong  aqueous  carbonate  of  ftmyrnAPi^ 
to  free  it  from  porphyric  acid,  and  precipitated  from  the  filtrate  by 
hydrochloric  acid. 

Yellow,  microscopic  crystals,  closely  resembling  porpdiyrio  add. 
Does  not  lose  weight  at  130°.  Contains,  on  the  average,  42*76  p.aC, 
11-95  N.,  1-38  H.,  and  43'91  0. 

According  to  Erdmann,  its  formula  is  C^X'H'O*,  but  according  to 
Laurent  it  is  probably  identical  with  porphyric  acid  {CompU  chim.  1M9, 
384). 

Nitinc  acid  converts  it  into  styplmic  (xi,  228)  and  oxalic  adds,  and 
at  length  completely  into  oxalic  acid. 

Oxy porphyric  acid  forms,  when  digested  with  carbonate  of  ammonia, 
a  dark-red  salt,  remaining  on  evaporation  as  a  black-red,  granular, 
crystalline  mass,  which  does  not  turn  pale-red  when  heated  (as  dues 
the  i)orphyrate  of  ammonia),  and  dissolves  easily  in  aqueous  carbonate 
of  anniionia.  (Hereby  it  is  distinguished  from  porphyrateof  ammonia.) 
The  ammonia-salt  throws  down  from  salts  of  the  earths  and  heavy  metals 
red-brown  precipitates,  which  exi)lodc  when  heated,  and  dissolve  in 
water  mon^  ejusily  than  those  produced  by  the  ammonia-salt  of  pur- 
phyric  acid.  —  Oxy  porphyric  acid  forms  a  soluble  salt  with  excess  of 
bicarbonate  of  potash. 

(ln/-cMorinC' nucleus  Q*Hy[niH)'\ 

Chloreuxanthone. 

1iui>MAN>-.    J,pi\  C/ian.  37,  397. 


BBRBBRINE.  185 

From  a  solution  of  chlorcuxanthic  acid  iu  oil  of  vitriol,  water  pre- 
cipitates chloreiixantlioue  as  a  yellow  powder,  which  crystallises  from 
alcohol  in  yellow,  feathery  crystals. 

CrystcUs.  Erdmann. 

40  C 2400    6315  52*28 

3  CI 106-5     23-59  2380 

9H 90    1-99  214 

12  0 96-0    21-27  22-28 

0«Cl»H»Oi*  451-5    10000    10000 


Primary  Nucleus  C^H?* ;  Oxy^azo-mcleus  C*»NII*Hy. 

Berberine. 

CiiEY ALLIES  &  Pelletan.    J,  Chim.  itUd,  2,  314;  Berz.  JaJiresh.   7, 

266. 
J.  A.  &  L.  A.  BuCHNER.     BeperU  52,  1 ;  Ann.  Fharm.  24,  228 ;  Berz. 

Jahresb.  16,  228 ;  Bepett.  56,  177. 
G.  PoLEX.    N.  Br.  Arch.  6,  264. 
G.  Kemp.    Bepert.  73, 118 ;  Chem.  Gaz.  1847,  209  ;  Lieb.  Kopp's  Jaliresb. 

1848  and  1849,  636. 
Herbergeb.    Jahrb.  pr.  Phami.  4,  82, 
Flettmank.     Ann.  Phat^.  59,  160. 
ScHAFFNER.     Johrb.  pr.  Phann.  12,  281. 
BoDEKER.     Prehm.  notice :  Ann.  Pharm.  66,  384 ;   J.  pr.   Chem.  43, 

501 ;  Instit.  1848,  193 ;  Lieb.  Kopp.  Jahresber.  1847  and  1848,  635 ; 

Ann.  Pharm.  69,  37;  abstr.  Phann.  Centr.  1819,  145;  Chem.  Gaz. 

1849, 149. 
J.  D.  Perrins.     Phil.  Mag.  (4)  4,  99 ;  Attn.  Pharm.  83,  276  ;  Lieb.  Kopp's 

Jahresber.  1852,  549  ;  J.  pr.  Chem.  57,  248 ;  N.  J.  Pharm.  23, 153.  — 

Chem.  News,  1862,  No.  204 ;  Pharm.  J,  Trans.  (2)  3,  546  and  567  ;  N. 

Bepert.  11,  308 ;  Chem.  Centr.  1862,  551.  —  Chem.  Soc.  Qu.  J.  15, 339  ; 

Ann.  Pharm.  Suppl.  2,  171 ;  abstr.  Chem.  Centr.  1862,  890 ;  Zeitschr. 

Ch.  Phann.  5,  414  ;  Pharm.  Journal,  4,  464  ;    Kopp's  Jahresber.  1862, 

379 ;  with  remarks  by  A.  Buchner,  N.  Bepert.  12,  546. 
Stenhouse.     Ann,  Pharm.  95,   108 ;  Pharm.  J.  Trans.^  14,  455 ;  Lieb. 

Kopp^s  Jahresber  J  1855,  568. 
L.  Henrt.     Prelim,  comm.  Instit.  1858,  264 ;  Kopp*s  Jaliresber.  1858, 

375;  Complete;  Ann.  Pharm.  115,  132;  Bull.  Acad.  Belg.  (2)  7,  8; 

Kopp's  Jahresber.  1859,  399. 
Hi.AsrwETZ  &  V.  Gilm.     Ann.  Pharm.  115,  45.  —  Ann.  Pharm.  122, 

256;  Complete:  Ann.  Phann.  Suppl.  2,  191;  Zeitschr.  Ch.  Pharm.  7, 

330 ;  Chem.  Centr.  1863,  897.  —  Wien.  Acad.  Ber.  49,  1 ;  N.  Bq)ert. 

13,  185. 
Mahla.    Sill.  Amer.  Jounial,  83,  43  ;  Chem.  Centr.  1862,  550 ;  Kopp's 

Jahresber.  1862,  379. 

Discovered  as  Xanthopicrite,  in  1826,  by  Chevallier  and  Pelletan,  in  the 
bark  of  Xanthcxyhtm  Clam  HercuUs^  Li,  and  as  berbQiuiQ  m  \%*^t>^\^^ 


186       IIUMAIU  NUCLEUS  C*'il^^;  uXl-AZO-NUCLEUI  CH<^'H»*0». 

L.  A.  Bucliiier  in  Bm-herin  rndfjarifii  Budiruir  Sc  Jlei-ltofffs^r  {^rptrf.  3*5,  I) 
and  Bmiidc'3  {Br.  Arch,  11,  2*J)  hating  pj'uvioaBlj  deicribod  a  y€*U(jir 
bilter  jvrinciplej  a  t^ulonrini^  mattei",  and  a  remi  from  barbtirry  rout. 
BL!i'boriiMi  waa  fit*&t  iiivctiti^ated  more  fidl^  by  Fleitmarm,  who  showml 
Ifiut  tlie  Ijody  obtained  by  Btichiier'a  prtK!ess,  wa«i  the  hydrot*hlorat«  und 
liift  puw  berbt^rine-  Kemp  recogniseit  berbenne  as  h  ^^egetable  brise  In 
It!  11.  I'iTrins,  iu  1862^  nhuwed  the  identity  uf  xanthopicrita  with  U?r- 
lierine.  Perrins  aud  lllasiwetz  &  v.  Uihu  c<»rrectcd  Fkntmanij'ei 
forninia, 

HerWrliie  occui'*^  also  in  the  fulhiwhig  t>laat^  and  organs  of  plantn  : 
— ill  (he  flowLTjB  vi[  t!ic  b.tibmTV  (Feirdn,  Fhann.  Vkrttlj.  7,  257);  in 
Inthan  varieties  of  barbLHTy  (SmIIv)  ;  in  tho  euhnut*o  ront  nf  C*^KXfdm 
jutimattL'i  (3ffiu,hpermcft),  (Bodukci) ;  in  the  bark  uf  Caimt^ne  pol^f^t^m 
(AfuttHtcot)  frum  xV  1*1*0  HI  til  in  Wef^itorn  Afnea  (Stonhoniie) ;  inline  wchmI 
vf  Cmcimum  Jhi€i<iraiHm  {MtnUpena^i^)^  from  Ceylon  (l^eiririisj ;  in  Xnn^ 
thmriza  apiijblki  {V^yiTiim)^^^  Hydrasth  canad^mk  (Mahla),  twu  Auieri* 
can  lia n unca  hweit; 

The  follnwiii^  ftlsa  contain  berberlnc : — A  yellow  dve-wof>d  fixjta 
Upl^er  A^^anij  the  Waodnffpar  o£  the  natives  ;  the  wood  vf  St*  John's 
root  fmin  the  Rio  iirandc  j  the  yellow  bark  of  the  Pftckneto  tix;c  of  BogutAi 
the  root  of  Copt  is  Tri^ta  or  Muhmiru^  an  Indian  and  Chinese  species  of 
mnun€rdQ«- 

The  Pftpaveracctp^  Leoatice  thtilkhroMts^  J'tffermma  dipht^tla,  AJirl 
Potlophf/ihim  pelluiitm  ct^ntain  berberine:  the  podopht/tUn  (Pharm. 
Virrh'/j\  ^,  121)  prepared  from  the  hiflt  named  plant*  is  a  uujiturc  of 
iieain  and  berberino  {l\  l\  Mayer, /^Artrj/i.  FiVr^//,   13,  lOH), 

The  herberine  in  biirlxni'y  root  ia  not  pereeptiblo  under  the  muas*- 
scctpe ;  tnit  when  a  thin  «beo  of  tlie  root  is  moi.Htcned  with  alcohol  siad 
aftci'wards  witij  nitric  acid,  crystak  of  nitt^ite  of  beiberlnc  form  in  Iho 
ve8^e!s»  \vhich  arc  thus  shown  to  be  the  parts  in  which  the  berbeftuo 
<K5t:nrs  {Apath,  Zat.  1803,27). — The  wtwd  of  a  Mexican  varietj  *»f 
barherry  onHainei  l>erberine  in  the  fonn  of  a  ^>kleti -yellow  powdiT 
depmited  in  the  cracka  (Witt^teiiij  Reperi.  8G,  258J. 

Concemitig  hmrherr^-Qrmmi^f^  mtf  H^rberger  {J^Mt.  pr.  ^hwim.  4,  88)*  ^Oa  ihe 
idcautjr  &f  jamaiobe  and  berbcrine  $w  undtFr  JanrnKrtnt^  (App^ndlt  to  (^rimm»), 

PrepandiuH,      1 .  Fmm   the  hurh  of  Btiri^rri/-viMii,     The  c^ '  <\ 

i*ark  i>*  exhau&ted  with  billing  water^  and  the  licniicl  i«  evap:  a 

soft  extniet^  which  Ia  treated  with  boiling  atcohiil  m>  lung^  an  it  iiiip^iU 
thereto  a  bitter  taste*  The  tincture,  fret^l  from  tlie  greati^r  pswl  of  th«i 
alcithnl  by  cliMillatirmi  depof^iti^  on  standing  fur  twenty -four  hour«  in  tht* 
cold,  delicate  yellow  cry  a  ta  1b,  whicli  are  (^ejj^iratijd  fmiii  the  tutdhcr* 
hqnor  by  prf*asing,  and  puriftotl  by  wawbing  with  cold  water  and 
crystallising  from  boiling  water  or  nleolnd  (Bnchner), 

The  cryfilab  thus   obtained  arc  not  pure,  bat  coiisisl   paiHly  i*r 
wholly  uf  hydnrtdd(ii"alt?  of  berberine,     Fleitniann,  tliereforc,  oon?erD 
ihein  iub-*  Hul|>lmte  by  nu>an«  of  dilnto  aulj^huric  acid  j  ditsg^dvefi 
Kdt  in   water;  addft    liaryta-wiitcr   to   alkaline*    mju'tioo ;  ai)d 
carbonic  acid  hiUt  the  hcpnd*     After  (tvn|Mirafiun*  the  l>t!ilHTinc  m  v\* 
t i*actef I  by  ah -i ih < »l  i   t he  al e< >l i o I i 1 1  m*\ u t i * n i  in  p imrl j h ta ti'd   I ly  vi*- 
ami  tho  prwijiilatc  m  crystalliHod  from  water.     The  nitmto  of  In  ^ 
obtftiatKl  \*}  utllKf  tiiudcA  of  |.)n\|iiinitkin  i\my  hv  tU'rani^HtftOct  iti  unLmtlitr  nmiinir. 

Stt  Ff^**n  thfifK'i^  *if  Utfdi'mfit^  tamtdtmh*  —  The  [n>wib're<!  i^uol 
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exhausted  with  hot  alcohol  in  a  ijorcolator ;  the  tincture  is  evaporated  ; 
the  residue  is  niixcd  with  water,  filtered,  and  precipitated  by  liydro- 
chloric  acid;  and  the  precipitated  hydrochlorate  of  berberine  is 
purified  by  crystallisatioa  from  boiling  alcohol  (Mahla).  Or,  the  root  is 
exhausted  with  boiling  water  and  the  liquid  evaporated  to  an  extract, 
wliich  is  digested  witli  boiling  alcohol.  The  alcoholic  solution  is  dis- 
tilled, and  to  the  residue  a  little  dilute  nitric  acid  is  added,  when,  on 
standing  for  a  day  or  two,  nitrate  of  berbenne  crystallises  out,  and 
may  be  freed  from  resin  by  repeated  crystallisation  from  water  con- 
taining nitric  acid,  with  the  help  of  a  little  animal  charcoal  (Perrius). 
Hydraatia  canadensis  yields  4  p.  c.  of  crude  berberbie  (Perrins). 

3.  From  Columbo  root.  An  alcoholic  extract  of  the  root  is  ex- 
hausted with  hot  lime-water,  and  the  brown-red  solution  thus  obtained 
is  filtered  and  neutralised  with  hydrochloric  acid,  whereby  an  amor- 
l)hous  precipitate  is  thrown  down.  The  filtrate,  to  which  an  excels  of 
hydi'ochloiic  acid  is  added,  throws  down,  on  standing  for  two  days,  a 
crystalline  dejwsit  of  hydroclilorate  of  berberine,  which  is  dissolved  in 
alcohol  of  85  p.  c,  precipitated  from  the  solution  by  ether,  and  washed 
with  ethef  on  a  fiher  (Biideker). 

Properties,  The  anhydrous  (?  Kr.)  crystals  obtained  by  drying  at 
100**  (see  Hifdrated  Berberine,  d.  189)  melt  at  120°  to  a  red-brown  resin 
(Fleitmann).  Neutral  towards  vegetable  colours.  Without  action  on 
polarised  light  (Homy).     Not  poisoaous.     Tastes  bitter  (Buchncr). 
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Buchiier*B  analysis  {Bepert.  52,  17)  refers  only  to  hydrochlorate  of  berberine.  ■ 
Aoocndingto  Fleitmann,  the  formula  at  lOO"  is  0*2NH*»O»  +  2H0 ;  aocjording  to 
KemD  C^NH^'C ;  according  to  Henry  (who  adopted  Gcrhardt's  supposition) 
C^NHWOW ;  according  to  Stas  (Inst.  1859,  462)  C«NH»«0'o.  The  above  formula 
waa  shown  to  be  eom-ct  by  Perrins,  from  analyses  of  the  salts,  and  by  Hlasiwetz, 
from  analysis  of  hydrobcrberine. 

Decompositions,  1.  Berberine  heated  to  160° — 200°  evolves  yellow 
vapours  which  condense  to  an  oil,  and  leaves  a  difficultly  combustible 
charcoal  (Fleitmann).  This  yellow  body  is  produced  also  by  the  dry  distillation 
of  ohromate  of  berberine ;  it  dis^solves  in  alcohol  and  is  precipitated  of  a  yellow 
eoloor  by  neutral  acetate  of  lead  and  by  water.  It  reduces  nitrate  of  silyer 
(Fleitmann).  —  2,  Sodium-auialgam  decolorises  boiling  solution  of  ber- 
berine, with  separation  of  j-ellow  hydroberberino  (Hlasiwetz). — 
3.  When  heated  t^>  190® — 200°  with  water  in  a  sealed  tube,  for  several 
days,  it  becomes  uncrystallisable  and  dark-brown,  and  on  slow  eva- 
fioration  deposits  on  the  8i<los  of  the  vessels  a  mass,  which  has  a  red 
colour  and  bronze-like  lustre  by  tniii.«<niitted  light,  and  a  green  colour 
by  reflected  light.  This  mass  is  but  slightly  soluble  in  cold  wat«r,  but 
dissolves  in  acids  with  fine  purple  colour,  which  is  changed  to  green  by 
alkalis.    Its  alcoholic  solution  is  dicliroio,  red  and  gri^cu  (\V.Wv^N^^;l^^, 
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4,  Kydrodtlorate  of  berberiiie  is  not  altered  by  tritutmtloa  wish 

ltrotmfi4^  (Buclmer),  Bramme  added  tu  the  extent  of  2  at*  to  sqiicoiiJi 
berberiwe  or  the  liydrotrhloratts  colours  the  eolutioa  dark- red  and 
throws  dowiJ  a  ditty-yeiluw  [Hx*clpitate,  a  t^olntion  of  wlucli  in  Ufitin^ 
ivlcoliol  yields  crysUilj^  of  ii^'drolir^nnate  of  berberixiep  A  Hack  tk 
preci pi  table  l>y  aimjiuiiia,  it*  also  prtiducTd  (Ileury).  —  b.  In  an  Mr 
phereof  diy  cA/omie',  beHieriueassumct*  a  blood-red  c<j!our,  and  beod 
easily  soluble  in  water ;  chlorine  pas*?ed  into  thiia  sohitiou  tiinis  i|i 
a  pule-broA\^n  colour  utid  throws  down  brown  flocks,  whidi  dksf>lve  1^ 
caustic  ]jota*(h  and  are  precipitated  by  add»  (Buehnei*),  Aax>Hiri|Ef  to 
Polex,  clilorijie  colours  aqueous  liydrc*chlorate  of  berberiuo  a  1'  '> 

red;  according  to  SohaJTricr,   it  throws    dowii  a  browu    h 
whilsjt  the  alcoholic  sohition  ib  only  rendered  darker  in  coioyr/  (Schj 
also  Henry),     C/doride  of  Unie  decomix>3cs  berbeniie   (ChcTaUier  4 
Pelletan). 

(i,  Stroni^  niiric  oeid  dissolves  hydmchlorate  of  tKjrbeiiue,  fonnm^ 
a  dark-red  hqiiid,  from  whicli  ammonia  precipitates  brovrn  lit  icks ;  on 
uoutinued  hcatmgj  the  solution  becomes  eleaier,  evolving  at  the  Bame 
thne  nitric  oxide  gas,  and  after  evatiorating  to  a  synip  an<!  diluting 
with  water,  deposits  a  yellow,  difficultly  soluble  wax  (FleitniaiiB). 
Buchner  obtained  only  oxalic  ticid ;  Henry  ubtaiticd  os^alic  acid,  resia, 
and  email  eiystallme  nodules,  —  7.  Hydi'oi!hlorate  of  berberiiie  dis- 
solves m  oii  of  viiriol,  forming*  an  olive -green  (Buchner),  a  gtietenisli- 
yellow  (Mahla),  a  red-brown  (Clicvallier  &  Fellet*n),  a  violet-red  «dii* 
tion  (Poles).     Tbes*  diUbrencea  may  ptTrhapa  Ix?  cnuaed  hy  the  pre**  ■  e 

oxide  (Kr.).    The  oUve-green   solution  ib  decolorised  by  dif  [i 

water,  dejHjsiting  brown  flocks  of  humus  (Buchner),    Ft'  "  --x 

witb  dilute  sulphuuc  acid  renders   berberine  partly  n.  -k 

(Chevallier  &  Pelletan). 

H,  Biidrosuljdiutc  of  ammonia  saturated  with  suli>hinr  thrctwa  dowB 
from  hydrichloratc  of  berberine  a  brown- red  precipitate,  bavinir  a  m*_ 
pulsive  odour  of  mercuptan,  and  cj>ntaining,  after  waslnng,  1*1  53  p,< 
.  of  sulphur.  When  treated  wntb  hydrochloric  acid,  it  doey  not  evolf 
bydrosulphuric  acid  or  other  i^s,  but  bect»mc3  paler^  and  tlept  ^ 
vellowish-red  crystals,  a  solution  nf  which,  as  well  as  that  of  tlm  k-,,^ 
cipitate,  yields  a  fine  red  precipitato  with  neutral  acetate  of  lend 
(Flcitmann)* 

9    Berbcnuc  5^  not  decomposed  by  a  dayVtwiling  with  Etr ' 

hniic  potmh,  ''^  l>y  heating  therewith  in  a  Rcaled  tube*;  U 
f  viinorated  with  caut^tic  potash  and  a  little  water  till  the  tneiiuii;  i^ 
fmtL  un  and  invcs  uiT  hydrogen,  togetlier  with  an  odour  of  chfimliu^ 
the  inat4;syFr.aturated  with  sulphuilc  ^^^*ivV^7:::^,^J;>«^^^^ 

..^:".  If  a  dirly-browni  hmnas,  wdnlst  an  acid,  t"ll\»»,  remmMnt 
^^^ '  ^^jj^.  jicjc]^  sgluble  in  etherj  and  a  second  iK*id  inaolabfe  in 

V^'  \'     :.,  aalution  (UkiMwetse  &  v.  Gilm).  — Ht  By  di^t*^- 

etbu,  ^7';;^^^"^J2;  ,/  /,;,  or  ^d^  of  Imd,  alilnoUnc  b  obi 


K 


b.-riiio  heated  with  tmNdt  of  ethfft  m  coavcrtedt 
i   lo  liyariodate  nf    kTlwtne,  bat,  accj^rdinfr  U  «««,, 
c'f  ethyibcrbcrinc.     Uoury  obliuned  palc-ytUotr  nL^^dl^ 
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slightly  solnble  In  alcohol  and  cold  water,  and  moro  freely  soluble 
in  hot  water,  containing  52-66  to  53-48  p.  c.  C,  and  4-70  to  4-91, 
C^NH«\C*H»)0»,IP  =  53-76  p.  c.  C,  4-8  L  H.  AVhcn  heated  with  iodide 
ofamyl^  it  yields  hydriodate  of  berberine  (Ilenry). 

Comhinatiom,  With  Water.  —  Hydrated  or  Crystallised  Berberine. 
Delicate  yellow  needles,  which  give  off  19-26  p.c.  of  water  at  100° 
(Fleitmann). 

Crystals,  Fleitmann, 

C«NH»70« 335    80-53 

9  HO 81     19-47    19-26 

C«NHV08  +  9aq.?....    416    10000 

Berberine  dissolves  with  diflBculty  in  water  (Chevallier  &  Pelletan). 
It  easily  forms  supersaturated  solutions. 

With  Ammonia  t  —  Hydrochlorate  of  berberine  dissolves  in  warm 
aqueous  ammonia,  forming  a  dark-brown  liquid,  which  deposits  brown 
crystals  on  cooling.  After  washing  and  drying,  the  crystals  evolve 
with  aqueous  potash  a  large  quantity  of  ammonia  (Schaffner).  Accord- 
ing to  feuchner  also,  berberine  combines  with  ammonia. 

Dilute  solution  of  caustic  potash  throws  down  berberine  from  its 
[aqueous?  (^r.)]  solution  in  conglomerated  masses  (Fleitmann). 
Solutions  of  pure  berberine  are  not  coloured  red  by  alkalis 
(Perrins). 

With  acids  berberine  forms  crystallisable  salts  (Kemp ;  Fleitmann). 
The  salts  are  for  the  most  part  mon-acid^  and  more  easily  soluble  in 
pore  water  than  in  acid  or  saline  solutions.  Mineral  acids  and  glacial 
phosphoric  acid  thi-ow  down  crystals  from  aqueous  hydrochlorate  of 
berberine.  Acetic,  tartaric,  i-acemic,  citric,  and  oxalic  acids  dissolve 
hydrochlorate  of  berberine  in  the  same  manner  as  water  (Buchner). 
'Hie  salts  are  generally  golden-yellow,  neutral  and  bitter  (Kemp). 
They  are  obtained  pure  only  by  repeated  crystallisation  till  the 
mother-liquor  is  no  longer  deepened  in  colour  by  ammonia  (Perrins). 
Ammonia  decomposes  the  salts  incompletely  (Fleitmann).  Caustic 
potash  throws  down  berberine,  which  cakes  together  to  a  brown  resin 
on  boiling  (Buchner ;  Mahla). 

Hydrochlorate  of  berberine  forais  yellow  double  salts,  crystallising 
in  needles,  with  the  chlorides  of  magnesium,  zinc,  cadmium,  and 
uranium,  and  with  sesquichloride  of  iron,  bichloride  of  tin,  and  ter- 
chloride  of  antimony  (Henry).  It  precipitates  [by  forming  double- 
salts,  or  on  account  of  the  difficult  solubility  of  hydrochlorate  of  ber- 
berine in  saline  solutions?  (Kr.)]  chloride  of  manganese,  proto-  and 
bichloride  of  tin,  nitrate  of  cobalt,  and  tartar  emetic,  yellow ;  the  sul- 
phates of  copper  and  nickel,  yellowish-green ;  sesquichloride  of  iron 
and  nitrate  of  bismuth,  orange.  It  does  not  form  precipitates  with  the 
sulphates  of  iron  and  zinc,  or  with  neutral  or  basic  acetate  of  lead 
(Buchner). 

Sulphate  of  Berhetnne, — Bi-acid.  —  The  reddish-yellow  solution  of 
hydrocQlorate  of  berberine  turns  pale-yellow  on  addition  of  dilute 
Bulphiiric  add,  and  after  standing  for  some  time  deix)sits  delicate,  vale 
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retldish-yitllow  iieedlos,  wliich  do  not  lose  weight  by  drvliig  in  a  vacQum 
at  100°  (Flcitmann). 


•IOC  

ai  100\ 
210    

...      56-42    .. 
3-23 
4-89    .. 
...      18-48 
...       18-48    . 

FkUnunn. 
66*40 

N  

1911 

10  O  

U    

19     

80     

4W 

2S0»  

80    

17-99 

C•NH»70^2(UO,S 

0»)....    433     

...     100-00 

llyilriodate  of  Berherine.  —  Formed  by  dissolving  bcrberinc  in  hydri- 
oilic  acid  (Ileni-}-),  ov  by  precipitating  a  weak  solution  of  nitrate  of 
lK»rl>eriiio  in  liot  dilute  alcohol  with  iodide  of  potassium  (Perrins).  — 
Small  yeih)w  (Perrins)  or  R»ddish-3^ellow  needles,  soluble  in  2130  partR 
<»f  iM>ld  watiM',  more  easily  in  lK)iling  water,  and  insoluble  in  alcohol 
(Henry).     IWs  not  undergo  any  alteration  at  100*  (Perrins), 

Homy.  iPoiTtiis. 
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itHio-ht/tfriiHiatf  of  lin-herme.  —  A.  When  iodine  in  slight  excess  is 
added  ti»  aqmnuis  or  aU*i»holic  solutions  of  berberine-salts,  red-brown 
prisniH  a IV  pnuhk^Hl,  which  after  drying  over  oil  of  vitriol  do  not  lose 
weight  at  UH>\  'l'hos<»  crystals  are  ver>'  slightly  soluble  in  cold  water 
nr  aKN»lh>l :  nihato  o\  si!  vo  rproiMpit  at  os  from  their  solutions  the  whole  of 
tlio  iodine,  t'onning  nitnuo  of  IvrUTine.  —  B.  Besides  crystals  of  hydrio- 
dati'  of  iHM'lHTinc  and  the  ixsl  crystals  just  mentioned,  shining  green 
H|vtniglos  an'  obtained  on  adding  dilute  biniodide  of  potassium,  not  in 
rxiHvsH,  to  a  hot  aK\»hv»lic  sv^lution  «»f  a  lK»rberine-8alt.  The  same 
green  s|»i»ngltvs  btit  of  larger  si/A\  an^  formed  from  hydriodato  of  ber- 
UMim\  wluMi  this  s;dt  has  Uvn  prejKmnl  by  heating  alcoholic  berberiiie 
\\  iih  i»Miidt^  of  cilivl  to  It^o  \  and  afterwards  exposing  the  tube  contain- 
ing {\\v  nuxtmv  to  sunsliine  for  a!»  lh»nr  or  two,  or  to  di£Fu8ed  day- 
\\^\\\  for  son»e  duvs,  Whon  thus  fonmni.  it  (vasses  on  longer  exposure 
to  Hinisluiu^  into  iU»  n»d  xdt.  —  Black -^:rroon,  rhombic  prisms  and  lamins^ 
hdxniH  a  inctaUic  lastix  :  when  very  thin,  they  transmit  light  of  a  red- 
blow  w  x\Ao\\\  and  |H»la;  -m'  ii  v\>mpK  Tcly  ;  thicker  crystals  are  perfect^ 
oiMnpu*.  rin^  jiT*  CO  cr>  >Kds  an*  easily  <**  »nverted  into  red,  and  ric€  ivrwL 
r»Mninnrnt  at   h^»    il\niii«*V 
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BERBERINE.  191 

The  abore  is  ilid  formula  giren  by  Pcrrins.  B  contained  hydriodate  of  berberine, 
vrhich  oannot  be  separated. 

Hydrobromate  of  Berherine.  —  Formed  by  dissolving  berberine  in 
hydrobromic  acid  (Henry),  or  thrown  down  as  a  yellow  precipitate  by 
adding  bromide  of  potassium  to  a  mixture  of  nitrate  of  berberine  and 
acetic  acid  (Penins).  —  Delicate,  fawn-coloured  needles,  which,  after 
drying  in  a  vacuum,  lose  5*75  p.  c.  of  water  at  100"*  (3  at.  =  6-07  p.  c. 
HO.),  and  assume  a  bright  orange  colour  (Perrins).  Easily  soluble  in 
water  and  alcohol  (Henry) ;  insoluble  in  aqueous  bromide  of  potassium 
(Perrins). 


40  C 

N 

18  H 

at  lOO*. 

....     210    

....       14     

....       18    

64    

...      57-69    .... 

3-37 
...      .4-32    .... 
...      16-39 
...      19-23    .... 

Henry. 
....    56^7    .. 
....      4-78    .. 
....    1816    . 

Perrins. 
meaf^ 
67-61 

,...„.      4'84 

8  0 

Br    

....      80    

19-00 

C^HF(y,WBr 

....    416    

....    100-00 

HydrochloraU  of  Berberine,  —  Preparation,  see  above.  100  parts  of  ber- 
berine take  up  11*07  parts  of  hydrochloric  acid  gas  (1  at.  =  10*9  parts) 
(Schaffner).  Shining,  bright-yellow,  loose,  inodorous  powder,  consist- 
ing of  microscopic  crystals  (Buchner ;  Mahla).  Long,  delicate,  golden 
needles,  having  a  silky  lustre  (Perrins).  ^leutral.  Has  a  pure,  in- 
tensely bitter  taste,  which  is  vei^  persistent  (Buchner).  Gives  off  8*65 
of  water  at  lOO**  (4  at.  =  8*33  p.  c.  HO.)  (Fleitmann),  decomposing 
slightly,  so  that  it  afterwards  forms  a  red  solution  with  water  (Perrins). 
The  dried  salt  is  very  hygroscopic.  —  It  dissolves  with  difficulty  in  cold 
water  and  alcohol,  but  colours  both  liquids  deep-yellow,  and  dissolves 
in  all  proportions  in  the  boiling  liquids.  Insoluble  in  ether  and  bisul- 
phide of  carbon  (Buchner ;  Mahla). 

at  100—110*      Buchner.  Floitmann.  BSdcker.  Perring.    Mahla. 

40  C    240     ....    64-60  ....  60-40  ....    6265  ....  6271  ....    62-79  ....    6477 

N   14     ....      3-76....    403....      360  378  ..„      3  56 

18 H 18  ....   4-84  ....  5 49  ....   556  ....  607  ....   6-67  ....   514 

8  0  „ 64  ....  17-24  19  31  18  74....  1796 

CI  85-5....   9-56  8-89....  9-06....   9-02....   868 

(«fH»?0»,Ha ....  371*5  ....  lOOW  10000  10000  ....  10000 

Chlorate  of  Berberine.  —  Chlorate  of  potash  throws  down  from 
aqueous  hydrochlorate  of  berberine,  a  yellow  bulky  precipitate,  which 
is  to  be  washed  with  water  and  crystallised  from  alcohol.  —  Greenish- 
yellow  crystals,  which  explode  by  friction  or  percussion.  Soluble  in 
water ;  difficultly  soluble  in  aqueous  chloride  of  potassium  or  chlorate 
of  potash  (Fleitmann). 


Fleitmann. 

40  C    

240       

...      57-21    . 

57-02 

N  

14       

3-33 

18  H  

18       

4-29     .. 

4-29 

14  0    

112       

...      26-69 

a 

„....      35-6    .„.. 

8-48 

C«Wff70»,HO,aO» ....    419-6    10000 
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Xiirat^,  of  B^rUrtM^  —  Pr?pAnru«L  {p.  1S7).  Or  hydrochlorato  of 
l-^H^rrine  U  d£Ojin{»&€d  br  titrate  of  sOrer.  aiid  the  &olatii)n  is  filtered 
while  hot,  and  left  to  crjsialMse,  after  addhioo  of  nitric  acid, — 
Pale-veUow  needles  (Tleitmarin).  piencc;ly  stable  at  10(f.  It  is  almnet 
oxD{Jetelv  precipitated  irun  its  ai|ae«jas  solatkm  bv  dflnte  nitric  add 
(Perrins).' 

I>ried  cc«r  oSL  ^  riirioij  or  at  ICv*.  Ftfitiimin.     Henrr.         Pcnins. 


40  C 240  ^  &>W    ^    eO-15    ^    59«     ^    »16 

2y 28  —  7<a 

18  H    IS  ^  4-52    _      4-75    «-       4-M    «,.      457 

14  O 112  ^.  2S'15 

C«'yH»7a»,HO^'0»  _    398    »-    10(H)0 

Ckromate  of  Btrberini. — Bi-acid,  —  Kchiomate  of  potash  throws 
down  from  bvdrochlorate  of  berberine  a  pale-yellow  precipitate^  diffi- 
coltlj  solable  in  water,  bat  easily  sol  able  in  sulphuric  and  hydrochloric 
acids  (Fleitmann).  On  adding  bichromate  of  potash  to  a  boiling  very 
dilate  solution  of  hydrochlorate  of  berberine,  the  salt  crystaUises  almost 
entirely  on  cooling,  and  may  be  recrystallised  from  a  large  quantity  of 
hot  water. — Di^lves  veiy  slightly  in  cold  water  and  in  aqoeons 
chromate  of  potash  (Perriud). 

flritmaini.  Perrmi. 

ai  100*.  fliMis.  aMM. 

40  C  240       53-86  64*58  63-71 

X  ..^ 14       314 

18  H 18 4-04 4-30 4rO% 

12  O - 96 21-55 

Cr20» 77-6    17-41 1724  1743 

C«»NH'7Cy»,HO,2CiO» ....    -^45-6    100-00 

Phosphomoh/hfh'c  acid  throws  down  dirty  yellow  flocks  from  solutions 
of  salts  of  berbf'rine. 

Chhrornercumte  of  Berleriue.  —  A  solution  of  berberine  in  a  larp^ 
quantity  of  Htrong  alcohol  mixinl  with  hydrochloric  acid,  and  added 
boiling  hot  to  an  alcoholic  Koluti<>n  of  mercuric  chloride  also  containing 
hydrochloric  acid,  yields,  on  cooling,  fine  yellow  needles,  having 
a  silky  luHtro.  The  needles  are  washed  with  alcohol,  and  with 
a  mixture  of  water  and  alcohol  in  succession.  Thus  prepared,  they 
contain  1  at.  chloride  of  mercury  to  1  at.  hydrocldoratc  of  ber- 
l)erine.  Their  solution  in  a  very  large  quantity  of  hot  water,  however, 
yields  longer  and  larger  crystals  of  a  compoimd  with  2  at.  chloride 
of  mercury  (Ilinterberger,  Wien.  Acad.  Ber.  7,  432;  Ann.  JPharm.  82, 
314). 


40  C  

mth  1  at,  Hga. 
210    

47-33 
2-7G 
355 
12-62 
14-00 
19-74 

Hinterberger. 
meam,  at  100*. 
47-10 

N  

14    

18  11  

18    

.^....      8-59 

8  0  

64    

2  CI  , 

71     

Hr 

100    

.,,....    19« 

(Hojjji.;o^,UCl,H| 

eCl  ....     507     

100-00 

40  0    

B£RBERINK. 

WUh  2  at,  Hga, 
240       

37-35    . 
218 

2-80    . 

9-96 
16-68 
3113     . 

] 

Hinterberger. 
87-70 

N    

18  H    

14       

18       

2-87 

8    O    

8  CI    

2Hg    

v4          ...>•••• 

106^5    

200       

80-42 

C*'NH»70»,HC1 

,2HgCl....    642-5    

10000 

198 


Berberine  and  Oxide  of  Silver  f  Nitrate  of  silver  throws  down  from 
a  hot  aqueous  solution  of  berberine  (hydrochlorate  ?^  a  yellow  precipi- 
tate, which  may  be  obtained  in  delicate  crystals  from  a  solution  in 
warm  water  (Buohner). 

Buclmer, 
at  100*.  mean. 

C«Nff708 335    74-28    7402 

AgO 116    25'72    25-98 

?C«NH»708,AgO  ....    461    10000  lOO'OO         ' 

Since  BudmeT^s  berberine  contained  hydrochloric  acid,  the  ralue  of  the  analysis  is 
questionable. 

Hyposulphite  qf  Berberine  and  Silver.  —  A  solution  of  nitrate  of  silver 
in  aqueous  hyposulphite  of  soda  precipitates  from  cold  neutral  salts  of 
berberine  a  yellow  amorphous  powder.  By  mixing  the  nitrate  of 
silver  solution  with  hot  alcoholic  nitrate  of  berberine,  small  lemon- 
yellow  prisms  are  obtained  on  cooling.  —  Insoluble  in  water,  but  easily 
soluble  in  alcohol  and  in  aqueous  hyposulphite  of  soda,  the  latter  solution 
being  decomposed  by  boiling,  with  separation  of  sxilphide  of  silver. 
The  diy  salt  is  stable  at  100"*  (Perrins). 

Penins. 
mean, 

40  0 240    4816    4307 

N  14    2-52 

18  H  18    3-23    8-23 

14  O  112    2016 

4  S 64    11-51    11-47 

Ag  108    19-42    19-45 

C«NHVO«,HO,S«0»  +  AgO,S«05     556 lOOOO 

Chloro-aurate  of  Berberine.  —  Previonslv  noticed  by  Chevallier  and  Pelletan. 
Terchloride  of  gold  throws  down  from  nydrochlorate  of  berberine  an 
amoiphous  brown  precipitate,  which,  when  washed  with  water  and 
disBofved  in  boiling  dilute  alcohol,  crystallises  in  chestnut-brown  needles 
(Perrins). 


Heniy. 

Perrins. 

Amorphous. 

Qyitale. 

at  100«. 

(mean.) 

40  0 „ 240       

...      85-57    . 

35-50    ... 

85-50 

N 14       

208 

18  H  18       

...        2-67    . 

•.•..*•       3S-04     ...1 

.....      2-74 

8  0 64       ..... 

9-49 

4  01  . — 142       .... 

....      2105 

Au 196*6    

...      2914    . 

27-75    ... 

2916 

C«»NH>'0' J[OUuCl» ....    674-6    .... 

....     100-00 
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CMftr^fMifMte  of  Berherim. — A  bot  aqoeooB  solution  of  hydro- 
ohV.'ff^l^ ««  bi>rlH>riiio  is  pred{Htated  br  chloride  of  platinum,  and  the 
^i:yvt^^|;Mi^  U  wn.'^uKi  with  cold  water  tiD  die  waidiings  cease  to  indicate 
1^  viv^tvH^v  i>f  phitinum  on  additicm  of  iodide  of  potassium.  —  Small 
^t^tt^Wtb.^  »^hUo8  (Perrins). 

Fleitmaiiii.  Kemp. 

a/C 240       44  35 44*39  — ^^    46*28 

H  14       . 2-59 

hitt  18       3*83 8-50 8-68 

54.  v/  ^       11-83 

4vt 106-6    19-68 

l^  96-6    1822    1811 18-06 

^  C^Xl^iAUi^^rtO'  ...    341-1    100-00 

B^Kleker.        StenhouBe.         Henry.  PeniiiA. 


C  - -*»« -44-87 44-88 44-88 

^     ^ ^ ^^  ^^^  ,^.«M  ,  2*80 

U  ....r/.*.*.'.!'.".ZZZ      3-92    I™      8-81    II..      8*67    ZZ      8*41 

O 

Ci 

H ^ >^.    17-S8    17-54 17*82    18*21 

In  Uu>  9cJt  prep«r«d  with  herberine  from  barbenj  flowersi  Fenrain  fixmd  1767 
p,  0^  uf  pUktuium. 

H^ihnK^wMtt  of  Berhmne.  —  Aqueous  hydrodilorate  of  beiberine 
aiiSumoB  a  dark-n^  colour  when  mixed  with  cyanide  of  potassium,  and 
thi\>wH  down  dirty-yellow  flocks  which,  after  washing  with  water, 
orvHtallise  fnun  ala>hol  iu  brown-yellow  rhombic  laminsB.  Stable  at 
1 00'*  when  dry,  but  not  in  the  moist  state.  It  dissolves  slightly  in 
NVttti^r  fnnu  which  it  does  not  crystallise,  and  is  soluble  in  cold,  and 
uuuv  fnH.>ly  hi  hot,  alcohol    The  solutions  smell  of  hydroqranic  add 

at  100— 110».  Heniy. 

42  0 262    69*62 66*98 

2N    28    7-78 

18  n  18    .. —        4*97    5*22 

8  0   64    17*68 

t^JJU^^C^Cy    ....    862    100*00  ""~ 

iHuitMiii*  022  p.c.  of  cyanogen ;  (neniy)  (calc.  718  p.  c). 

iij^itriHy^itHnfe  of  Berherine  wiih  Nitric  acid  ?  Very  dilute  nitrie  acid  odoon 
l4^i|r«ii\\»ii»to  of  bt^rberino  red,  without  liberating  hydrocyanio  acid.  The  cowcn- 
it'Alt'ii  «t'i(l  prtHluivs  a  red  to  black  substance,  a  solution  of  which  in  water  or  tkohul 
\  u  l(U  whI  iuhhUcs  of  (according  to  Henry)  hydrocyanate  of  nitroberberine.  Th» 
(ti.i>aU  iHMilnin,  nt  100— llO',  60-35  p. c.  C,  and  480  H.  (Henry). 

ilf^itro/nnHyotujte  of  Berberine.  —  Precipitated  by  ferropyanide  of 

ml  fnuii  iMiueons  hydrochlorate  of  berberine.  —  Greenish-yelk)W, 

CI  ncH^llot^f  which  in  the  moist  state  decompose  at  100%  eTolving 

liydnwyanic  acid.  —  Dissolves  in  1250  parts  of  cold  water, 

in  hot  water  and  alcohol  (Henry). 
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at  100— 120"  Henry. 

«C«NH''0«,H«Cy» 760    9641 

Fe 28 3-59    386 

2  C«NH>708,H2PeCj»    ....    778    100*00 

*Hydroferricyanate  of  Berherine,  —  Resembles  the  preceding  salt,  but 
is  yellower,  and  after  drying  apple-green  (Henry). 

at  100— 110«»  Henry. 

8  C«NHi708,H8Cy« 1164    9541 

2  Fe 66    4-69    4-80 

8  0«NH»70«,H»Fe«Cy«....    1220    10000 

Hydrochlorate  of  Berherine  with  Cyanide  of  Mercury,  —  Solutions  of 
hydrochlorate  of  bcrberine  and  cyanide  of  mercury,  mixed  together 
while  hot,  deposit  on  cooling,  yellow  needles  soluble  in  hot  water  and 
alcohol  (Kohl  &  Swoboda,  Wien.  Acad.  Ber.  9,  252;  Ann.  Pharm.  83, 
340). 

at  100"  Kohl  &  Swoboda. 

C«NHVO«,HCl,Cy    397*5    7990 

Hg    100       20-10 1917 

C«NH»70«^Cl  +  HgCy....    497*6    100*00 

Hydrosulphocyanate  of  Berherine.  —  Sulphocyanide  of  potassium 
throws  down  from  concentrated  hot  solutions  of  hydrochlorate  of  ber- 
herine, a  greenish-yellow  powder,  which  crystallises  from  boiling  water 
in  siskin-yellow,  and  from  boiling  alcohol  in  brown-yellow  needles. 
Dissolves  in  4,600  parts  of  water,  and  in  470  parts  of  alcohol  (Henry). 


42  0   

252    

...      63-95    .... 

7*12 
...        4*67    ... 
...       16*24 

812    .... 

Henry. 
....    61*86 

2N  

28    

18  H  

8  0 

2  8    

18    

64    

32    

...      4*64 
....      810 

C«NHW08,CWH8»  ....    394    10000 

Containfl  14*16  p.  c.  of  sulphocyanogen  (Henry). 

Acetate  of  Berherine  forms  golden-yellow  crystals  (Kemp). 

Oxalate  of  Berherine.  —  Formed  from  oxahc  acid  and  berherine. — 
Brownish  warts  formed  of  clusters  of  needles  (Henry). 


at  100— llO" 

Henry. 

44  0 264    

6211    .. 

.....    60*78 

N  14    

3-29 

• 

19  H 19    

4*47    .. 

......      4*67 

16  O 128    

8013 

C«NH»'0»,C*H'0«   ....    426 

10000 

OhfCOCoU  with  Hydrochlorate  of  Berherine.  —  A  warm  alcoholic  solu- 
tion of  hydrochlorate  of  berherine  mixed  with  excess  of  alcohoUc 
glyoocoU  solidifies  on  cooling,  from  the  formation  of  dehcate  pome- 
granate-yeUow  needles,  which  are  insoluble  in  water  (Horsford,  Ann. 
Pharm.  60,  82). 


196       PRIMARY  NUCLEUS  (^H«;  OXY-AZO-KUCLIUS  £WrffK)«. 


2S 
22 

S55 


00-84 
6-40 

2oaa 

811 


,     6080 
5-87 


Qorliardt  (It  t^mn*  to  me  justlj)  doubted  the  oorrectneea  of  tlut  formula  (Kr.)« 

Sit^emate  of  Berbtnt^^  —  A  aolution  of  berbcrine  superBaturat^d 
with  sacdnic  acid  deposits  brownish  neodlc9|  triturable  to  a  yellow 
piwdor.    Dissolves  in  water  and   alcohol,  more  especially  when  hot 

at  100—110% 

48  C  „« .„..„.     288     ........  63  57 

N  . 14 309 

2S  H  ., ».^,....„..„ 23    ,...._  5  cm 

16  0__ _„„     128    28-25 


61 D9 
5-80 


C*Nn^70%(FH*O9  ..„  ,„    4^ 


100*00 


Tar  irate  of  B^rherxne.  —  Lofi^  siakin -yellow,  silky  needles^  obtAined 
by  eti|>or.H;ituratirig  berberine  with  the  acid.  —  Dissolves  in  180  i,>artfi  of 
cold  wat^if  t*r  alcohol,  and  much  more  freely  in  the  liot  liquids-  — 
Loses  1-62  p.c,  of  water  at  100*"  (1  at*  ^  1*82^  p.  a  HO)  (Henry). 


23  H 
20  0,„ 


&9  3a 

475 
32  99 


Hcnrjr. 

58'U 

316 

S3  61 


C«NHi^0".<7H«0»    ...    486 


100<)0    lOODO 


TartratB  of  Berberine  and  Antimony  -^  Formed^  with  scparaHon  of 
oxido  of  antimony,  by  boiling  berberine  with  a  cold  saturated  solution 
of  tartar-emetic.  Crystallises  from  the  filtrate  (which  contaiiui  also 
tartrate  of  j>otash)  in  fibrous  magses  resembling  wavellite,  and  i« 
narified  by  washing  with  cold  watar  or  by  recryBtalliBing  from  doahol 
(Sieuhouse,  Ann,  Pharm^  12%  26), 


FflCiW. 

8t4?tihoii»a. 

288        ,„. 

...*      4648 

4646 

14       _ 

225 

22       .... 

3B4 

,. 37G 

IW       .» 

....       2«39 

120-3     ... 

...       1939 

.-„..„     19*8i 

620  3    .... 

»«    10000 

Picrate  of  JJ^rfimn*.  —  Formed   from   picric  acid  and 
Gohlen-ycllow    lamiuflB    (Henry) ;    yellowish  -  hmvni    or    pincJil 
Ciilnure^t    shining    prigms   (Kemp). —  Nearly   iusoiubla    in    cold, 

lilightly  soluble  in  lioiling  alcohol  (Henry), 


02  0  _,...„ 
4  N  »,...,«.. 

soil. 

230 


0-93 

353 

3120 


Henry. 
393 


C^KH^O^iCXnPO* . 


«i64    10000 
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Berberine  dissolves  in  alcohol.  It  is  precipitated  from  \\%  solutions 
by  charcoalj  and  again  extracted  therefrom  by  alcohol  (Chevallier  & 
Pelletan). 


Appendix  to  Berberine. 

Oxyacanthine. 

PoLEX.    N.  Br.  Arch.  6,  271. 
WiTTSTEm.     Bepert,  86,  258. 
Hbrberger.     Jahrb.  pr.  Pharm.  4,  82. 
Wackeb.     Pharm.  Viertelj.  10, 177. 

Discovered  by  Polex  in  1836.  — 'Occurs,  together  with  berberine,  in 
the  bark  of  the  root  of  Berheria  vulgaris  (Polex),  and  also,  together 
with  a  little  berberine,  in  the  bark  of  an  undetermined  species  of 
Berheria  from  Mexico  ( Wittstein). 

Preparation.  The  mother-liquor  from  which  the  berberine  has  been 
crystallised  as  completely  as  possible,  in  the  preparation  of  berberine 
from  the  bark  of  barberry  root,  is  diluted  with  4  or  5  parts  of  water 
and  precipitated  with  carbonate  of  soda ;  the  precipitate  is  collected, 
washed  with  cold  water,  and  dissolved  in  dilute  sulphuric  acid ;  the 
solution  is  decolorised  with  animal  charcoal  and  again  precipitated  with 
carbonate  of  soda ;  and  the  washed  precipitate  is  dried  and  dissolved 
in  cold  alcohol.  From  the  solution  thus  obtained,  the  oxyacanthine  may 
be  recovered  by  evaporation,  or  by  precipitation  with  water  (Polex). 
Wittstein  (and*  Wacker)  exhausts  the  precipitate  produced  by  car- 
bonate of  soda  with  dilute  hydrochloric  acid ;  precipitates  the  filtrate 
by  ammonia ;  and  exhausts  the  washed  precipitate,  after  drying  and 
pulverisation,  with  ether  in  a  percolator.  The  oxyacanthine  left  on 
evaporating  the  ethereal  solution  is  again  dissolved  in  hydrochloric 
acid,  thrown  down  by  ammonia,  and  purified  by  crystallising  its  hy- 
drochlorate,  which  is  then  decomposed  by  ammonia.  —  The  portion 
insoluble  in  ether  still  contains  a  large  quantity  of  oxyacanthine, 
which  it  gives  up  to  ether  only  after  first  removing  the  humic  acid 
present  by  means  of  watei  containing  soda.  —  Oxyacanthine  is  diflBcult 
to  obtain  in  the  pure  state,  inasmuch  as  it  oxidises  in  the  air,  espe- 
cially when  precipitated  by  ammonia  (Polex).  Wittstein  obtained 
bom  850  poimds  of  the  fresh  bark  13  drachms  of  oxyacanthine. 

Properties.  Dazzling  white  powder,  turning  yellow  in  sunlight ; 
under  a  magnifying- power  of  130  diameters  it  is  seen  to  consist  of 
amorphous  round  granules  (Wacker).  According  to  Buchner,  jun.,  it 
is  converted,  by  digestion  with  a  little  ether  or  alcohol,  into  fine 
needles,  and  prisms.  It  is  deposited  from  an  alcoholic  solution  in 
lerinoos  laminsB,  or  if  the  solution  is  mixed  with  a  quantity  of  water 
barely  sufficient  to  produce  turbidity  and  evaporated,  in  the  form  of  a 
yellowish  crystalline  crust  (Polex).  Has  a  pure  bitter  taste  and  an 
alksJine  reaction.  —  Loses  3*13  p.  c.  of  its  weight  at  lOO"*,  and  not  more 
al  UNf  •    Melts  to  a  yellow  liquid  at  139''  (Wacker). 


198       PRIMARY  NUCLEUS  C«H«;  OXT-AZO-NUCLEUS  (mrH"0^. 


CahuloHon 
82  0 

N 

aocordktgto  Waeter, 

192    60-56    . 

14    4-42    .. 

23    7-26    . 

88    27-76    . 

Waoker. 
«*100". 

60-26 

4-51 

23  H    

^^        7-58 

11  0 

27-70 

C^ajyiraO" 

817    100-00    . 

lOOW 

This  formula  is,  doubtless,  incorrect ;  but  the  amdysiB  does  not  admit  of  the 
oalouktiou  of  any  other  probable  one. 

Decompositions.  1.  When  submitted  to  dr^  disUUation  it  yields 
aqueouH  va|K)ur,  a  brown  thick  empyreumatic  oil  and  ammonia,  and 
evolves  an  mlour  of  animal  oil,  whilst  a  very  porous  diarooal  remains 
iH^hind  (Polex).  —  2.  Melts  to  an  oil  in  the /re  and  bums  rapidly 
with  a  luminous  llame.  —  3.  Dissolves  in  oil  of  vitriol^  forming  a 
l)n>wn-nHl  solution  which,  on  warming,  assumes  a  splendid  red  colour, 
aft<»rwanls  turning  brown.  —  4.  Softens  to  a  resin  in  strong  nitric 
acid  and  dissolves  with  yellow  colour,  which  changes  to  a  fine  purple- 
Tvd  on  warming.  The  solution  tunis  yellow  on  boiling,  with  libm- 
tion  of  nitric  oxide  and  formation  of  oxalic  acid,  and  when  diluted  with 
wator  dt^iHK'^its  yellow  tlocks,  which  behave  like  bcrberiue  (Polex).  — 
5.  l>issolvt»8  m  chlorine-water^  forming  a  yellow  solution,  whicn  is 
HMuloriHl  ilarkor,  but  not  turbid,  by  ammonia.  —  6.  Reduces  sesqoi- 
oxiilo  oi  ohn>miuni  from  bichromate  of  potash  and  sulphuric  add. — 
7.  liHhc  acid  iu  i\>»taot  with  oxyacanthine  is  coloured  yeUow  and  de- 
|HWts  itnline  (NVaokor). 

(hyaoanthine  is  nearly  insi^luble  in  water. 

It  i\>mbinos  with  acids  to  form  easily  crystallisable  salts  soluble  in 
wator  and  aWhol  (Polex).  Fn>m  solutions  of  the  salts,  ammonia, 
(^rlHM\ato  (^f  ammonia,  os^ustio  alkalis  and  their  carbonates,  and  time- 
water,  throw  liown  oxyaininthine  as  a  white  precipitate,  soluble  in  a 
hu>;>*  oNivss  K^i  annnonia  and  more  easily  soluble  in  excess  of  caustic 
|H»taj*h  OVaoker\  The  hydnx'hlorate  is  precipitated  white  by  iodide 
\\(  |H^tassiutu,  ohlorido  of  moanir}-.  sulphocyanide  of  potassium,  and 
ftTr^H\\anidiM»f  jn^tassium  :  yellowish- white  by  phosphomolybdic  add 
and  tat\nio  aoid:  voUo\v-orang\^  by  nitrate  of  palladium;  clay-coloun*d 
i»\  chlMulo  of  i^^'id,  and  sulphur-yelU>w  by  ferricyanide  of  potassinm 
^U  a^  korV  Tho  aivtato  is  privipitated  also  by  nitrate  of  silver,  tartar- 
omolti\  and  ihliMtdo  of  tin  i^lVloxV 

Nn  ^*^jf«  ,y*  i  V:  >-.K\j'*;*r;/. — Neutral  white  nodules  (Wacker),  or  tofts 
wi  n*H\lK\^  ^l\^lo\V  easily  s\*luMo  in  water  and  alcohol. 


\^NU^^  MU'*  

..    »*t?    K><»7 

4<^    1(H»S    

Wacker. 

SvV> 

-..    11-8 

\^NUA>\lU\:>v^  „ 

«     3<« 10000 

io^»*v%\  >  .  »\r,v  .^  i\t>'>,>:>T>;V,  —  Clusters  of   needles  (Polex),  or 
tA  \\  iww  lusiuHvs  i>ai8^;'v>  ;<k4ulvo  in  uv\iuk«  and  alcohol  (Wacker). 
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Wacker. 

0«NH«0"  8170    89-78 

HCl  86-5    1032    9-33 

C^«NHaO",HCl  ....    363-5    10000 

Wacker  Buppoaes  it  to  contain  4  at.  of  water. 

lodomercurate  of  potaasium  throws  down  from  oxyacanthine  a 
yellowish-white  precipitate,  which  remains  amorphous  (Delffs). 

Nitrate  of  Oxyacanthine,  —  Warts  and  needles,  more  diflficulUy 
solable  in  water  than  the  sulphate  and  hydrochlorate  (Wacker). 

0«NH30"   817    83-42    77-88 

HO,yO*  63    16-58 

0«»NH«0",HO,NO»....    380    10000 

Wacker  supposes  this  salt  also  to  contain  4  at  of  water. 

ChhropkUinate  of  Oayacanthine,  —  Pale  grey-yellow  precipitate. 

Wacker. 

CFNH«0»,Ha»    424-6    8113 

Pt    98-7    18-87    18-81 

0«NH»0"^Ci;PtCl»  ....    523-2 10000 

Acetate  of  oocyacanthine  is  not  crystallisable. 

OxcUate  of  Oxyacanthine,  —  Needles,  difficultly  soluble  in  water. 
Contains,  at  100",  10*30  p.  c.  of  anhydrous  oxalic  acid  (Wacker). 

Picrate  of  Oxyacanthine.  — Previously  observed  by  Kemp  {Rupert,  71, 164). 
—  Lemon-yellow  precipitate,  soJuble  in  a  large  quantity  of  water,  and 
in  dilute  acids  and  alcohol  (Wacker). 

Oxyacanthine  dissolves  easily  in  weak  and  in  absolute  alcohol 
P*olex) ;  in  80  parts  of  cold,  and  1  part  of  boiling  alcohol  (Wacker).  — 
Dissolves  in  4  parts  of  boiling,  and  125  parts  of  cold  eiher^  in  all  propor- 
tions in  chloroform^  and  in  volatile  and  fixed  oils  (Wacker). 


Primary  Nucleus  C*>H» ;  Oxy-azo-nucleus  C**N«H*0». 

Ginchonine. 

For  the  literature  relating  to  Cincbonine  and  Quinine  in  common,  see  Quimihji. 

Reonault.    Ann.  Pharm.  26,  15 ;  J.  pr.  Chem.  16,  262. 

LtBBiG.     Ann.  Pharm.  26,  50. 

Laurent.  N.  Ann.  Chim.  Phys.  19,  365  ;  Ann.  Pharm.  62,  99 ;  J.  pr. 
Chem.  iOj  404;  Xopp's  Jahresber.  1847  and  1848,  615  and  617  — 
CompL  rend.  20,  1116 ;  N.  Ann.  Chim.  Phys.  24,  803  ;  Ann.  Pharm. 
69,  8;  J.pr.  Chem.  46,  h2  —  Compt.  rend.  23,  811. 
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IlrA-r/^rrz.      I4''m/.  ilcm/,  £fr.  ISoO.  1.  S^.  and  276;  Ann,  Pharm.  77, 
4'i ;  ./,  pr.  ('ham,  51,  409  ;  Pharin,  Cn,:;-,  l^ol•  74  ;  Jiopp's  Jtihrc^her, 

A.  KiM»MANN.     Ann,  PLrru..  V.*':.   ?,:  :  i:r:7.  J,  pr,   Chem,  70,   422; 

/\"p/i'-i  ,fa/irtsh(r.  l^."lO.  .''t'.. 
n.  IIaiin.     A'.  Jir,A!ii..  :y.U:  :  Z ^^'-  /-.- v.r^r.  18:^8.  372. 
hniWAin.  (\  Ln>ciii  »      -"^'  i*-   -i^'    1^-.^   zT-i-:  al.<tr,   A'.  ,/.  Pharm, 

:iK,  a.siJ :  (7«'ji...  irur.  >'!  .     ::.!      a  ^,/i  w'-il-wkr.  1«GU,  3C2. 
().  IIi;sm:.     j1»//.  /V/,;-:i..  iri  ri's 

l>isn>vori'i:  l\\  ?:1:  lirT  A  :i-:-^  I  r.  :•:>.  —  Occurs  in  the  true 
c'liu'honsi  liarks:  ::.  ■<  .»  u.  .-.^.:"  :.  -.:•:  r-zj  az.!  bn.iwu  barks;  to  a 
UM4h  v\w\\\.  t-e- 1::"  "^  •-  -  "^  -^i^t-.  Ji  :l-r  rvii  and  yellow  liarks, 
uiul  ii.  suuil.  ».•.:-.:-•    -    :•-— -^   «    :i**'i.     ^ -•'  n-.rt  exact  dotuils  sue 

^\\\,'.   «•    .:•*:-•"■-        ••  ■  '-■-'        - -~    '-  -■  r"  •— -  "  2-.S  suioej>tihiliiv  of 

,iiih!nr...r  .         :*•-■?        ■'.  ■   r     .     ^  '        -'.Ti*—- 1  r  ^r*   x siT.ertLil  fiiifhoniiw 
cNiH.?..-   -...        ■-    -  -  '■'-'     -     -       ^^    -ii:^^-^  i:i*:.:M.     Stwinii  iJiat 

|,,.^  .  -.-^j-**-  •-.  :.  -*;;: '-■■■  -~-i.-    Ill- "•-■?:~ :  1.  isd  acfvirdiiig  to 

^.    1  .  :..-.-.    -—  '^       -      ■  ~-i-'  ""^■.-T  i-:"»er  m  ciui-honino. 

^^      ^  .   -^  •  .—  — :    '■^-■^  ■— -^   :;r  I -::-... ijic  -.f  cicchoniiic.  and 

■     -     2     •-     ■    ^--Ti-.:-.-!  TT-n  H*hs*»  appmiinute 

.  _.  --.     -=..  —  ■•       -      *ij:     -^«a*-iz,   :V7^.  assails  ofdm'hi> 

y  ^    .  ^       —       .  --"-*'  T-.n  -JL.?  l&^^-samed  baco.^ 

-iT       "     '  ^.  u   ▼  ^4>z^  "■-.-!  . ruie  L'onimeri'ul 

-^:-  -  ■      ■ .,     i.  r>:ii.:l:*c.  A^^T  diiVrencv  in 

-•*  '-  ?*■  r. ■'::«?  ^^T^r-n  on  cioi-!u)- 

'*■'■  "'  ■-  .:  kl-  .nat-^work  With 

■■^         - -"^1 'i--.  »  i'%  clilorilltf- 

.  ...  _r.    T  :.■£:■  •'vT  » "ih  ohloiini'- 

.  t  ;  r.-iliitt?   1  .r^-::    ivk-ration. 

i    -      .     s  I'iti.H,*  of  »:.    :.  wht-n  shakin 

-  .:  :  vTi-i.-r.  fi-nij  T"»     .-il  ar  Litith.  i1u« 

-  -•--  ::...:. I  .i.n's  lio!  s\v*i  viih  the  f^i 

...  -Th.T   <Kr.i       F.r  >ohwahe'»oth.T 

*  ■"-   ■  ^^^-ri^f  the  txi*tv:ivx  d'  *  ciacliouiui.*  vi 

'    V  -■-"-  ''■  ?-■  '^^'.  ^"  ^•Vj/j'vi  [r*;M  !?«' 

■■■  ■■   -  ''-7  '  ii.irn  torist'J  to  >i:«t::!^:ii$li  it  fr.r.j 
-.-,      -<*     ■-.  i:i-.  i:t.:)\  ?  .lullo in  ali-vhol  but  iiim^liiML* 
-    .  .  :.-:\T  S-i-lnJ  pri-ii.j,  wluch  art  i*a»ilT  »i^lul'ltf 

.  ^^■  L-^r.i  ati-.l. 


CINCHONINE. 


201 


I 


chonine  crystallises  on  concentration*    It  m  Btill  to  be  purified  by 
reci^stdUiaation,  with  aid  of  animal  char<x)al  (A.  Erdmanu), 

Purificathn^  Commercial  cinch oiiine  ia  mostly  contaminated  with 
dnchouidirie  or  {^uinidine  (De  Vrij).  To  purify  it,  the  larger  yellowish 
cirystala  obtained  in  the  manufacture  of  quinjue  are  powuered^  wai^hed 
with  a  large  quantity  of  cold  alcohoh  and  converted  into  sulphate, 
which  is  then  purified  by  rccrystalliftatiou  aud  decomposed  by  ammouia* 
The  pure  alkaloid  is,  lastly,  crystalUaed  from  alcohol  (flesse). 


Propertm.  White,  transparent  needles,  permanent  in  the  air,  and 
containing  uo  water  of  crystal  I  i  sat  ion  ^Polletier  &  Caventou).  Oblique 
prismatic  (monocUtuc)*  n^  (^  i  (fig.  106).  Tlic  ctystak  are  elongated  in 
the  direction  of  the  clinodiagonal  axis,  u ;  u  =  109''  5*5' ;  t.t  in  fi'out 
=  107M9' ;  tii  behind  =  IT  AV'i  i:u=  100''  5'5* ;  /  sharply  cur%'e(], 
m  plane ;  oleavable  parallel  to  l^  less  perfectly  parallel  to  m  (Schabus). 
« :  If  =  110"  22^  uit  =  12r  35' ;  t:  i  =  108°  30'  (Dellfs,  Jah'L 
pr,  Pharm.  8,  377).  uiu^  109^  ;  u:i^  125°;  ^  :  !  =  1 10^  ;  i  :  u  == 
90 "^  (!)  (Hahn),  According  to  Ldsche,  monoclinic,  p,  m»  (  (fig.  53). 
i:i  above  =110*^;  i  :  p  ^  120'5^i  — ^  Cinchonine  meUs  only  tis  it 
begiuB  to  decompoBe,  and  volatiliBCS  partly  undecomposed,  especially 
when  moiat  (Pelletier  &  Caventou,  /.  Pharm,  7,  305  ;  Robiiiuct).  Pre- 
cipitated or  ciystalliaed  ciuchonine  undergoes  no  alteration  at  165^; 
it  partly  guljlimes  at  22t)°»  and  the  rest  melts  at  240 — 250*^  to  a  brown 
masB,  which  solidifies  on  eooliug^  (Ilegse).  Schwabc's  clijchouine 
meltedf  at  150  "*,  to  an  oil  which  cooled  to  a  crystalUue  sohd  :  that  of 
Dufio^  melted  at  lill^^  without  loss  of  weight,  and  on  further  heating 
sublimed  partially  in  dazzling  white  riccdlesj  in  the  same  manner  as 
beDZoic  acid  (Dudoti).  In  the  air  the  vaiM>ur  forms  light  whit<3  tiocka 
(Fr.  Eaenbeck,  Ann^  Pharm^  6,  319  ;  Erdmann)  j  in  hydrogen  or  am- 
monia-gaa,  shining  prisms  an  inch  long  are  obtained  (Ulasiwetz)- 
Cinchoiiitie  turns  reddened  litmus  blue;  tastes  slightly  bitter  iifter  some 
time  (Fclletier  &  Uaventcai).  Rotates  a  ray  of  polarised  light  to  the 
right ;  (a)  r  =  237'5^  in  alcohoUc  solution,  and  to  a  less  ext^ent  when 
dissolved  in  acids  *  Ammonia  seems  to  restore  the  original  rotatory 
power  (Bouchardat,  N*  Chim,  P%*.  9,  213),  Rotatory  power  of  Peliotier'a 
eiiicbauinQ  disaolTtfd  in  hjdriadit'  atid  ;  (a)  j  =  242  58'  \  of  Erdmann 'a  huanokinc  ™ 
2i2'55''  (Dc  Yrij)  %  gf  botk,  cUftsolved  la  hyd?oolilorio  ewid  >  "        ' 


237  a*  (Halm). 


7697 
902 
6-23 
7-70 


liebig. 

mean. 

7636 
8^87 
738 
739 


EegDBi^tf 
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Oii^MBB  ■uftl^Bff^  cijitalfl  0f  lixiaiH]lu0 ;  8Ai«fcg  emiilltted  betnnabotuiii. — 
*lkcBAk.M«onim|  lo  Dunmi^ij  C*>5>O^*0^;  acoordiiig  U>  Lament  C^K^VKfii 
mrit^  Kp  IMag  C^N H^^O.  The  ^bore  formula  wu  Ahowu  by  EegnauJt  to  bt 
I  mtmA  ose*  It  cannot  be  Imli^Hi  ^ttltcr  for  tbU  body  or  for  the  two  othtfr 
■Mil  «f  <iiiciM«iA,  u  m  ihjit  cast,  the  mono- Acid  salts,  fo^pd  to  lotae  «il«at  k 
€MMit  af  Mtl,  would  hftTO  to  be  reigirded  a*  m  htuic  MoreoTe^j  th^  bctbAYioor  id 
i  \am  vi^  bci^iniJi  ind  wilb  iodide  of  cili/li  ebloride  of  scetjl,  and  •ulpbttno 
iL  vdkoi  tk»  luilmg  of  Ike  formuU  impoisible.  See  I^ui^wt  and  Qetbardt 
h^i.  dlww  IMP,  1077. 

Utemfttkkm.  1.  Melted  cinchoBine  ti]m»  brown  on  continued 
tfi^  (VnAaa)^  UJkm  fin^  at  a  higher  temperature,  and  leaves  a  il^ht^ 
M^jr  eMdhMAhi  dbaroool  (Merck).  Besides  the  Bublimato  of  caii- 
mMt  ^i»dl«««)  A  cumine-red  prudnct  is  abtamed  ( Wigattdf  N^  Br. 


^%^ 


i  m  lw(it«d,  nt  6  i^t  geziU;  and  titeTWKed$  gmdvtSlj  to  i 

iitt&teiff0Dt^  poiition,  iwhit«  Tapoixn  and  iml^r  tkim  gmvi  dtf, 

t  ft^  %,  TT]¥Mk  vapovr,  which  b  at  fl»t  d^pofited  in  the  form  of  m  powd«r» 

^  m  9am  «ttmifi«-T«d  oilj  c^tropA  aiid  »t.i«ski|  and  i^t  U»l  a  brotm  tar  a 

1  oil  turns  bromi-r^  in  the  air,  and  haa  a  bitter,  bumi]^ 

i«  hma  its  alcoLolio  aiilution  bj  w&tc^  in  tlic  fansi  of  ft  n^iJIt 

,  Tolalilo  bo^e^T  a  iictitml  oil,  and  empyriLiiLmiaio  rpain^    Tbif 


I  •qI^  bj  tbc  true  cinchona  li4Lrk^,  nol  bj    fiitaQ  etDOllOtlft^rtl 

loi  wUcb  lbi»  cincbona-ba«ca  bate  been  citract^^d  br  aeida.     Tlifr  nd 

««4  br  beating  theeindiaTia'baaeajMr««i  hut  iireiuljljr  i»biatnM]  mhmm 

L^««|ll  iMgwiio  iwnda  (Ombe,  C^mi.  Omli-.  IH5$,  97).     Hatka  (CAiW. 

1  lb*  Ted  diBtlllate  fi*oiii  c*inehoiiii-ba«cM  pnlj  tu  prvteiiM  of 

^      „_^  . _,^,         ,  deitiin,  or  rttgar^  Biid  not  under  tbe  oonditionM  ini«tit]oiird 

^^(jpfcjy  [  WiMJidlX  Br.  AreJk,  115^  230)  nhlfuued  it  iknii  pitre  ciiifbontiie>.  aad 


Turn,  deitiin,  or  mgaTr  and  not  under  tbo  oonditionM  ini«tit]oiird 
X  Br.  AreJk,  115,  230)  ohlaiiied  it  ikmi  pure  ciiitboninc,  aad 
Jli^flSfm  t]|»  iulph«t«^  but  not  impure  quiiune.    See  alio  K  Br.  Arch,  Itl,  2$i 


§ 


Sohitiooft  of  ctncbonme-saltp^  when  exfH:)sed  to  sunMhine^  pven  for 
'  hoim^  ftSfiinne  a  dark  red-brown  colour,  aiid  und<^rg<j  the  Mint 
i  m  when  heated  (Paateur),    Seo  bdwr, 

CbwitaMUlio  in  oomblnation  with  uitric  acid  Is  rapidly  dectnmpoi 

.  ^J^-*r%e  €mtrmi  (obtained  from  6  pairs  of  Bunseti  clemeiita), 

jiiiug  brtiwn,  and  evolviitg,  at  the  |)OEitiv«  pole^  oxygen, 

'^-^  -r>r^H»iue  acid  and  nitric  oxido,  and  at  the  rw^ir^^T*--  -^h 

;,  tiiid  ammonia.     After  24  hourB  the  litju:  b 

: .:  pit'  IS  jilacod  contiunft  unchanged  nitrate  of  ^ui^*itiui«e| 

•turnvunding  the  negati%*e  pole  is  of  a  red-brown  colDfuv  turn 

\^  ucid,  ammonia,  chinohne  (xiii,  24$)^  and  nsalti  |md|ii- 

t,  tuul  18  fonnd  to  have  depoi^ited  »  hu'go  qofttitity  of 

'.  vdiol  and  nitric  acid.  —  Bulphat*>  of  cu^  *      '  "   14 

d   by   tlte   electric  enrnpnt.      The   h}  ^w 

.  v^nv»  and  hydrogen,  and  yields  crj-^tals  ol  a  lui: 

:  t>HHtj(^ho!nne(v,  Babo,  J.  pr.  Chem.  72,  73). 

,^Ur  «  li*^*  -ftW,  iT**r.  5»  -147)* 

.  n\  \%  hon  ftcttn!  nyjon  by  wj^rDii*  o^tVf,  is  capable  of  lakbff 
i4   vvv^v^Ht,    ainl   forniinij    a    Iwudy  is^»mcric    with    mtiaine 
ti.  r  '^'*   rmtl,  4ti  81)5  t  J*  f>r.  Vheith  74,  7t>V     CbiduH 
trie  atid  (Mi^rek  ;  Ihiit  cwaa* 

svTirno)  yrllnw  (Litviiyjt; ,  <  i^aillil)^ 

vimI  tiutn  qntiuQo  (wbioli  teo)  bf 
ig-iiet). 

to  with  a  muiuio  uf  pmmdi  rf  tmd^  9itJ' 
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^r-ic  acid,  and  water,  a  dark- violet  mass,  E-  Marchand's  cinchQutiin^ 

obtained  (i^,  X  Phzrm.  4,  27), 

On  boUing'  milpbate  of  cinchonino  with  water  and  excess  of  peroxidis 
of  leady  with  addition  of  dihite  sulphuric  acid,  so  long-  aa  a  filtered  test- 
|)Ortion  of  the  liquid  is  precipitated  by  ammonia,  the  hqmd  assumes  a 
dark  colour,  and  evolves  carbonic  acid  copiously  ;  and  if  it  be  then 
saturated  with  litliarg-Ci  the  solution  filtered  and  evaporated  to  drynesa, 
^and  the  residue  again  dissolved,  fret^l  from  lead  by  hydrosulphuric 
and  evaporated,  the  ciiichoaetiti  remams  behind.  It  is  of  a  dark» 
;,  or  in  thin  films,  of  a  yellow-red  colour,  translucentj  and  bitter, 

elts  on  heat  in  1^,  evolving"  white  noD-ammoiiiiical  fumes  ;  bumB  with 
a  emoky  flame,  and  leaves  a  diffieidtly  eombnetible  chanxjah  Dis- 
solves in  oil  of  vitriol^  fonning^  a  le^l  solution,  from  which  it  is  not 
precipitated  by  water,  Deliqnescefl  in  the  air,  and  dissolves  in  w[iter, 
Or  better  in  alcohol,  but  not  in  ether.  Basic  acetate  of  lead  pr*?eipitatos 
the  a^iueous  solution  violet-  —  By  tlie  further  action  of  peroxide  of  lead 
and  sulphuric  acid,  it  is  converted  into  colourless  products,  amongst 
which  acetic  acid  apfiears  to  occur  (E»  Marcband,  /.  Chim,  mid.  20,  3G2)..  | 

7.  Cinchonine  in  contact  with  dilute  sulphtirh  uctd  and  linc^  takes 
up  2  at.  of  hydrogen,  and  is  converted  into  hydro(|uinine  (Scbiitzen- 
rger).  —  B.    By  dissolving  it  in  f nming  miphurk  acidy  cinehonine- 
phiirie  acid  is  formed  (Schiitzenberger)*     Oil  of  vitiiol  does  not 
cmcboniue,  even  when  hot  (Guy  i  Merck ;  Duflos). 

0p  The  iolti  o/cinclwnuie  fuse,  for  the  most  part,  when  heated,  and  ' 
immediately  undergo  decomposition,  the  sulphate  yielding  thereupon  a 
brilliant  red  resin  j  but  ou  heating  the  same  salt  to  1*20 — 130''  with  water 
and  sulphuric  acid  (or  on  beating  a  ealt  the  melting-point  of  which 
ies  below  the  temperature  of  decomposition)  cincboiiicine  is  formed 
(Pasteur)- 

After  cinchonme  bud  hecn  hetkiod  too  ftronglj  and  with  too  large  n  quAtitity  of  J 
fiilpliujric  aeidg  in  proparing  the  »iUph)iit«,  &  portiun  only  crywtaliifed  itom  the  eoUi- ' 
tion,  tlio  reft  Tvmaimng  m  a  browu  mother- liquor,  from  which  nlkalia  ppfcipitatijd  a 
daj'k-brown^  mUitiiel^  bitter^  tiufpeBtiija-lik&  tnasd.     Uy  Tepentedlj  diesolvmg  thifl 
miut  and  finallj  precipitattug  it  witli  amtootda,  a  blade  Bubstjinee  "wmb  rcmoTcd^  and 
iho  bM«  waa  obtiiincd  m  a  iii^arlj  white  ti^oacious  ppecipitat<i,  capablf?  of  fufther  purific** 
Uon.  hf  eh&TCOAL    TLo  body  thus  obtainod  ia  tough,  r^scmhivin  quiuoidiiie,  is  Bolubla 
in  all  proportions  in  alcohol,  but  iusolubk  in  wator  aud  ubsohite  eth^^r.     It  Beutiuli»eft  J 
leida  oomplrteljj  and  is  precipitated  from  its  lolutiouB  bj  alkaline  cat* bODat^f^B.     Th6 
))ijdr(K^hbrat^  forma  with  hjpOBidphite  of  sodii  a  dark  ttjd-brown  oil,  but  no  erystalij 
it  jield^  «  pdo  browri-jcUow,  loo^e,  crystanine  pUtioum-saltj  contain  in  g  23*5  to  25 
pt  e.  of  pbilmum  (Wmcldiji*,  M^jt^,  98,  381 ;  Jakrb.  pr,  Ph^rm.  U,  361), 

10,  Ginchonine  aasnmes  a  dirt j -yellow  colonr  in  vapour  of  iodim 
n)omi^)p  On  triturating  1  part  of  kxline  with  2  parts  of  cinchoniue^ 
akaolvirig  the  inixtnre  in  alc^jhol  of  SG",  and  allowing  the  solution  to 
evapomte  8p<:)ntaneously,  there  separate  finst  iodocinehonine,  and  after- 
wards mushroom -shaped  crystals  of  hjdriodate  of  cinchonino.  If  the 
latter  be  removed  by  hot  water,  the  iodo<?inchonine  remains  as  a  dark, 
saffron -yellow,  friable,  slig-htly  bitter  mass,  which  softens  at  25**  and 
mftlU  at  80°,  It  c«mtains  28^87  p.  c.  of  iodino  and  7t*13  of  cinchonino 
feqnal  numbers  of  atoms  requiring'  70^81  chichonine  and  29*19  iodute); 
aiseolres  verj'  slig-htly  in  Ij^iiling  water,  but  freely  in  alcohol  and  ether, 
and  la  decnmijosed  by  sueeessive  treatment  with  acids  and  alkaUs.  — 
Wbea  floktioiis  of  hydnodate  and  of  iodate  of  cinchoniu^  s£l^  tsssss^ 
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cr. :  r.:.' .  -  "s;"  i" r  '.■="!*;.:"  i :;  :i7- :. :  '-_  i  *:.  i*^  Lr-.-  r^ ' .  Ai.'i  even  •>»  poising 
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sv:.' :  .:V'r:  v ■.•:.-..:..-. .  i  :  L  :..-.■  -  '.i'^:.  r-  i-i::>  •>  !  uHtrss  aud  cleiir 
n>::.vi^'-;.  A:..:-.  ..!i  :  r-n  ^  :  *>  -  '.l-  >  ' -':  :.  ::.  '.L.-rl:...- water,  white 
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1:^.  Wb-r,  r-l.-.r;}.:. :,::.•-  >  i. :■:-<]  :..  i'\^^\  hylrUi  './ /v.-'MjA,  and  the 
ma--!  i-  lU'tr*:  !-Tr«^:;;rly  h*  ;i:»r«].  \x  r^irr^  I  r-wiu  puiis  up  iroiu  evoluti«»n 
of  hy'lro;r<:rj.  a:.d  yi./M-  a  -iL-rilliirt^  ■■!  watt- r  aiid  cLinnline.  the  ]'n»wiK"d 
alk;il'/i'l  'li-Jipi-'-Jiri:.;/  '.r.ly  jartiitliy.  a:,.i  >.  nit-  ••f  the  |X'ta.<h  toeing  cchi- 
vi;rt«-d  into  f':irbiji;iti.'  ^<jfiliari!t,  ^V.  Ai'H,  CM.'H.  Phtjf,  7.  251).  No 
amrnoui;!.  or  oijly  a  tr;»»:^',  i-  |.pi-iui?«'«l  in  this  rtMCti'*!!  (Gerhardt).  The 
fii.'^tillato  rroiifaifi^  pyriol  (xv.  h\ :  pyri'line  ix,  4<m^):  jiiciliiie  (xi,  2»»:^); 
lijtidirif:  ^xii.  y»M)\  r;olIiiiin«r  (xiii,  14>;:  t;hiii«tliiic(xiii,  243);  ami  lepiiiine 
(xiv,  lO.'J).  th<r  ];itt»:r  in  lari.'-or  •luaniity:  alsn  ilisjHiliiK',  C"NI1*\  and 
two  iinnarnfd  ha.-o-  r***NJP».  and  T^NH"  (<ir.  Williams'.  SteidioiUiO 
<'rri|iIoyM  thin  n^u-tion  f»»r  the  dtt«rtiMii  of  cinrliuiiiiie  and  uiiiiiiiio  ill 
liarkM.  —  \\'\\t'u  liydrat«f  of  Ko»la  is  used,  no  cyanide  of  sodium  is  fonntHl 
(IC«K'hItd«rr,  Anfi/j'/iur/ii.  C3,  201). 

i:'i.  rinrhonine  lieated  to  2n()'  in  a  waled  tube  with  aloohoK  tunis 
l»l:uk,  d'MH  not  «-voIve  ;^as,  l>ut  forms  a  small  quantity  of  ether  (Key- 
iioHH  i  f'nwfit.  nut/.  42,  0«<»). —  14.  lutlidf  of  mrthkfl  i\)mlune.H  with  fin- 
rhoiiint'  lo  form  iodide  of  nu'thyUciiichonine  (Stahlschmifit);  chioriih  tj 
titttifl  and  rhhirith  t,j'  hriizntfl  form  ('hlon<le  of  acetyl-euiehonine  and 
i'hl(iiid««   "f    lMn7.i»yi-rinrlionine   (SehiitzenlKTger).  — 15.     When  cin- 

iiiiit!  iH  heated  with  chloride  or  iodide  of  mercury,  with  tartaric^ 


I 
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I 
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ic,  or  pliosphoric  acid,  with  chloride  of  carbein,  C*C1*,  or  with  iodido 
.0thyl  or  iodide  of  amjl,  red  or  violat-red  colouring  matters  arc  pm- 

fd,  whicb  are  sohible  in  alcohol,  wood^spirit,  and  ether,  and  are  DOt 
altered  by  dilute  acids  (Kochlin,  Rip.  Chim,  appiiqiiie,  B,  38<) ;  Kopp's 
Jahrtshcr^  1861,  951)-  —  16.  Ciiichonitie  is  decomposed  in  the  animal 
organism^  as,  after  the  administration  of  10  grains  of  the  hydrocMorates 
it  IB  not  found  in  the  tirino  (Seligsohn), 

According  to  IHasiwetz,  chlorine,  oxide  of  maugaoese  and  sulphuric 
acid,  permauganie  acid,  the  chlorides  of  phosphorus,  boiling  acid  aoiu- 
tions  of  platinum,  as  well  as  emulsin^  are  either  without  action  on  cin- 
chonme,  or  form  with  it  resinous  bfidies,  from  solutions  of  which  the 
diichouin©  is  precipitated  by  ammonia. 

Comhmatiom.  Cinchonhie  dlssolTOS  in  3810  parts  of  wafer  at  10% 
and  in  5670  parts  at  20''  (Ilee&e)*  It  dissolves  in  2500  parts  of  boil- 
ing water,  the  solution  becoming  opalescent  on  cooling  (Pelletier  and 
Oaventou.  Riegel,  N.  Br.  Arah,  70,  197X  and  depositing  only  traces 
of  cixichonine  (Hesse),  The  cooled  solution  does  not  exhibit  any 
reactions,  except  a  white  turbidity  with  tincture  of  galls  (Buflos). 

Cinchonine  combines  readily  with  pkomhoms^  and  forms  with  mlphur 
a  grey  brittle  mass,  which  is  decomposed  hy  sulphuric  acid,  with  evo- 
lution of  hydrosulphuric  acid* 

Cinchonine  thssolves  in  aqueous  mnmonia  much  less  easily  than  the 
other  cinchona-bases.  The  precipitate  produced  by  ammonia  in  a  satu- 
rated solution  of  the  sulphate  does  not  dissolve  in  excess  of  amnnjnia 
in  the  cold  (Eerner,  Anal.  Zmtschr.  1,  155). — ^Itis  insoluble  in  aqueous 
alkalis. 

WithAmds^  Cinchonine  completely  nentralises  even  the  strongest 
adds,  forming  mono-  and  bi-acid  salts,  which  are  for  the  most  [mrt 
crystkllkable.  Mono-jK^id  salt?*  are  obtained  only  by  emplojing  an 
exoeee  of  cinchonme,  aiid  filtering  when  the  solution  exhihits  an  alka- 
Hoe  reaction  (De  Yrij).  The  salts  have  a  pf)werful  and  persistent 
bitter  taste.  Their  solutions  are  precipitated  by  caustic  alkalis  and 
their  carlwiinates  and  bi-carbouates,  and  by  magnesia,  ammonia,  and 
carbonate  of  ammonia,  the  cinchonine  being  thro^vn  down  in  the  form 
of  a  dense,  white,  pulverulent  precipitate,  which  does  not  dissolve  to 
any  great  extent  in  excess  of  tlie  precipitant  (Pelletier  &Caventcm; 
V.  Flanta).  The  precipitate  becomes  cnimbly  on  standing  for  some  time 
(Schwabe  ;  Hesse).  A  solution  of  cinchonine  to  which  acetic  acid  has 
been  added,  is  precipitated  by  hi  carbonate  of  soda  only  on  heating, 
carbonic  acid  beiag  evolved  (Hesse).  According  to  Riegel  {Jalirh.  pr, 
Fharm.  25,  340)  acetic  acid  does  not  prevent  the  precipitation  when  the 
«alt  IB  dissolved  in  300  parts  or  more  uf  water*  Pcnt^sulphide  of 
Bodiuni  throws  down  from  hot  solutions  of  cinchonhie,  a  white  ptdveru- 
lent  mixture  of  sulplmr  and  cinclioniiie  (Palm,  Rtuss.  Fhann.  Zeitschr. 
\m%  342;  BottQ.  NofiiblaU,  19,  112). —  Solutions  of  cinchonine-salts 
containing  excess  of  acid  are  not  fluorescent  (Raupp,  Repert^  33,  4(j6)- 
In  the  voltaic  circuit  they  deposit  cinchonine  at  the  negative  pole 
(Stratingh)* 

Deltmtinafwn  qf  Cinchonine  in  its  Salts .  The  finely  powdered  salt 
m  heated  with  excess  of  ammonia,  and  the  Uquid  evaporated  to  6  cub, 
cent,  when  i  gramme  of  the  salt  is  employed.    After  adding  ^  \it*\3i& 
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ammonia^  the  precipitate  is  allowed  to  stand  for  a  few  hoora,  and  ii 
then  washed  with  an  aqueous  solution  of  dnchoniDe  containing 
ammonia  (Hesse). 

CarhonaU  of  Cinchomne.  —  The  dndonine  thrown  down  by  car- 
bonate of  potash  from  soluble  salts  of  dnchonine  retains  a  little  car- 
bonate of  }>otash,  but  is  free  from  carbonate  of  ciuchonine  (LangloiSi 
Ahh.  Pkarvu  32^  106).  Freshly  precipitated  dnchonine  suspended  in 
water,  dissolves  less  easily  than  quinine  when  treated  with  a  stream 
of  carlx^nio  acid«  and  afterwaitis  crystallises  free  from  caibonic  add  on 
standing  in  the  air  (Langlois,  X.  Ann^  Chinu  Pk%/9.  41,  89). 

Phosphate  of  dnchonine.  —  Phosphate  of  soda  throws  down  from 
hydrochlorate  of  dnchonine  a  dense  granular  predpitate,  which  is 
converted  into  needles  on  standing  (v.  Planta).  —  A  soluticm  of  dn- 
chonine in  dilute  phos[^oric  add  deposits,  on  spontaneous  evi^ratioii, 
well-formed  crystals,  whidi  easily  effloresce,  and  are  more  soluble  in 
alcohol  than  in  water  (Schwabe).  —  Phosphoric  add  and  exoesa  (^  dn- 
chonine yield  concentric  prisms,  veiy  eaaly  soluHe  in  water  (Etesae). 


2(«fm>W 

24  HO    

PO»,3HO    -. 

616    ..^. 

216 

98    _, 

•..      66«    .... 
...      23-22    ^ 
...      10-66 

MM    66*66 
...    22-96 

2  C«X'H'Hy,3HO,PO»  +  24  mq.  ....    980 lOOOO, 

Hyposulphite  of  Cifichonine.  Formed  in  a  mixture  of  dndiomne, 
alcohoL  and  hydrosulphate  of  ammonia,  on  standing  in  the  air  HIow). 
—  From  a  mt>derately  strong  solution  of  hydrochlorate  <rf  dnoioniDe 
hyposulphite  of  sixla  almi^t  immediately  throws  down  small  fonr- 
sfded  prisms  (Wiiickler.  JuJtrh.pr.  P/wirwi.  15,  286).  Laige,  colouriesa, 
four-sided  prisms  (Ilow).  White  rhombic  prisms  (Hesse),  which  give 
off  2-31  p.c,  of  water  at  106=*  (1  at.  =  2-41  p.  c.)  (How),  4-67  p.c.  = 
2  at.,  at  110°  (Hosse).  Neutral.  Dissolves  in  157  parts  of  water  at 
16**  (Hesse),  in  205  parts  of  cold,  and  easily  in  hot  water  (H.  How, 
K.  EdifL  Phil.  J.  neic  senes  1,  47 ;   Pharnu  Centr.  1858,  94). 
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Ht/posulphate  of  dnchonine  behaves  in  the  same  way  as  the  qmnine- 
s;ih  (llwreu). 

Sulphate  of  Cinchonine,  —  A.  Mono-acid  salt,  —  Obtained  from  sul- 

ic  acid  and  excess  of  cinchonine  in  hard,  transparent  crystab. 

a  of  the  oblique  prismatic  (monodinic)  having  a  Titreoiis  hiatre 


I 

I 


fBelJfs,  Schabos).  Fig.  9h  «  ;  u'  =  96^  30' ;  %ii  about  =  91°  2a'. 
Cloavable  iiarallel  to  u  aiid  u\  The  f -faces  are  curved  at  id  but  slightly 
reflective  (DelCfs,  JakrL  pr.  Phann,  8,  377).  f,  i,  i/,  «;  (fig*  107)  ;  ^pto- 
domiiiatmg  ovor  u;  i  :  f  (=  u  :  m/  of  Delffs)  =  96"  43'  5"  [=  97" 
(Baup)] ;  1  :  t  behind  ==:  W  W  bi  ii£  ^IW  37' ;  i  :  «  {^  u  :  t  af 
Belifs)  ==  90**  aa^ ;  i  :  ^  =  92"  Zb\  The  faces  parallel  to  the 
cleavage-plaiies  ezhibit  a  high  jiearly  lustre.  Serai- trauaj.mrent ;  of 
the  hardness  of  rc>€k-8alt  (ScbabtiB,  BttMimm*  74).  According  to 
Pelletier&Caveuton,  rectangular ;  according  to  Losche,  four-mded,  most 
probably  rectajigular  prisms  of  the  right  prii^matic  (trunetric)  system j 
f,  m  (fig*  73)  terminated  above  by  the  face  y.  y  i  y  above  =  136*; 
y  :  m  ^  112*^  (Losche) ;  these  two  angles  are  evidently  equal  to  /  :  -s 
and  i  :  ^  of  Schabus. 

The  salt  heated  to  100''  becomes  electric  when  rubbed,  and  ex- 
tits  a  pale-green  hght,  fahiter  than  that  of  the  quiiiine-J^alt  (Stra- 
■h  ;  Pelletier  ;  Dumas).  The  crystals  lose  their  water  at  lOQ^j  melt 
at  a  httlc  over  100°  Uke  wax,  deconipo,se  at  a  higher  temperatm^e, 
%vith  fine  red  coloration,  and  burn  with  an  odour  aTmost  like  tliat  of 
borning  animal  matter  (Pell e tier  &  CaventoUj  J.  Fharm.  7,  305j  Bobi- 
quet ;   Stratlngh).    Neutral.    Very  bitter. 

Sulphate  of  cinchoaino  easily  forms  supersaturated  eohitions  with 
water,  but  it  is  diflicnit  to  obtain  a  saturated  eolution  by  agitation 
with  cold  water  (Hesse)*  DissolTea  in  54  parts  of  Tvater  (Baup),  at 
15*"  (Kerner),  at  lef*  (Abl).  Dissolves  m  65*5  parts  of  water  at  13° 
(Hesse),  in  75  parts  at  13*,  and  in  14  parts  of  hot  water  (Schwabe), 
—  Dissolves  in  5"8  parts  of  80  p,  c^  alcohol  at  11^  (Hesse) ;  hi  6'5  parts 
of  alcohol  of  ep.  er.  0'86  at  13  (BauBs);  iu  13*6  parts  of  cold,  and  1*5 
parts  of  boiUDg  alcxihol  of  80  p.  c»  (Sch%vabe),  Soluble  in  33*3  parts 
of  chloroform  at  17*5'"  (ScMunpert,  N*  Bi\  Arch.  lOO,  152),  Insoluble 
in  ether. 
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The  dTj  suit  c^ntaini  11 '52  p.e.  of  aulphuric  o^id  {mh.  U'20  p,  o.)  (PeUctior  k 
Caventou)*  C6-20  p.  c  C,  wad  7-33  H.  (Regiiftolt)  (c^€.  67  22  p. c.  a,  700  H,) 

B.  Bi-amd, — The  salt  A  is  evaporatM  with  dilute  sulphuric  acid 
tifl  a  pellicle  forms  on  the  surface,  and  the  product  is  purified  by  re- 
crystallisation.  Transparent  rhombic  octahedrons,  frequently  truncated 
at  the  summits,  very  ea^^ily  cleai'able  parallel  to  the  principal  axis 
(Baup).  Diclinic  I  Rectangular,  four-sided  prisms,  a,  h,  with  an  end- 
face  c,  resting  obliftcely  en  «.  Angle  a  i  c  —  83**  50' ;  ^  ;  c  =  I^o"*  50' 
(Bn>oke,  Ann,  ofPhiL  22,  975)*  —  Eflfloresces  only  slightly  in  wann  dry 
air,  but  more  rapidly  than  A  when  heated.  Dissolves  in  0^46  parts  of 
water  at  14'^,  in  00  parts  of  alcohol  of  sp.  gr.  0^85,  and  m  100  parts  of 
absolute  alcohol.     Insoluble  in  ether  (Baup). 

Baup. 
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iMSf  rr  Cinr^rmiftL.  —  !:»&  kdd  does  not  predpitato  b^drochlo- 
nxe  <x  diiaiiiT.Tnf-  t.  Fiujx&». — I^  stilt  »  obUined  horn  aqueoos 
iridic  Kai  hzii  .Turajnuinf:.  Terr  deBci2£  wiute  needHefl,  which  e^ode 
Ti:.fei:i}v  fc:  If  '  Serclik&.  .£•  iL  tlam.  Ph^  45,  274,  B^nanltX  Dia- 
&>hre5  Terr  £-jl£Jt  in  vikTer,  bm  not  iu  akohol  (Pelletier).  From  a 
mcdertierr  s:ir:c^  «»:>}cii:«L  &i?i:-  froon  the  cfaknale)  aqueous  iodic  add 
(cecsf  csioes  aiL  fe:ai  skh  ^  SeraHas  u 

aoc 2aO 4»^    48« 

2y »    5-78 

» H 2S    616    6-aO 

SO 61  iru 

I  ^  ■    ...   igr »ti 

C*yTH»S>=JOJO»—    4S4 lOCHJD 

OoBXu»  5i£^^^  p.  e.  jf  my^-nmif  md  a»^  of  iodie  aeid  ^enillM). 

iVri.>i;f*^r/"C7»fr^l.-»iw,  —  C^achcoine  nentiaBses  aqneoiia  periodic 
add  oikly  parnjkllT ;  ;>n  erap«':«iax5'>n  in  a  Taconm,  the  smutioii  depodts 
a  ivsiu^'in  whkii' C!nr>Tals  are  anerwards  fonned.  The  oystals  boot 
decx>mpL\si\  wiih  fccrnAiiciii  c>f  iodic  acid.  —  On  adding  an  alcoholic 
solution  of  ^vric^li-o  acid  to  alcoholic  dnehonine,  and  carefully 
eva|x^nsitin^  the  DeuiraLl  liquid,  short  prisms  are  obtained,  which  turn 
Yellow  in  the  air  and  then  <»ntain  iodic  add,  and  at  last  hjdriodic  add 
(Lau^lois.  .V.  A%n.  Clim.  Fh)fs.  U^  257 ;  ^aa.  Fkarm.  83,  153). 

HyiinodiiU  ty"  CimcMonifte.  —  Iodide  of  potassiiun  throws  down  bom 
hydrochlorate  of  dnciionine,  a  white  powder  which  becomes  OTStalEiie 
on  Htanilintr  (v.  Planta).  The  salt  is  deposited  from  the  sligfatlj 
wanned  sohition,  on  cooling,  partly  in  the  form  of  a  pale-yellow  ou 
which  quioklv  si»lidifios  in  a  crystalline  mass,  and  partly  in  delictta 
white  crystals  containing  the  same  proportion  of  water  (Hesse). 
Ix>ng,  thick,  c^^lonrloss  prisms  (Herapath),  Its  taste  is  at  first  slight, 
but  aftorwanls  bitter  and  metallic.  Dissolves  less  freely  than  the 
hyilrochloratc  (Regnanlt'  in  cold  water,  and  crystallises  from  hot  water 
in  m^tnlles  having  a  jK^arly  lustre  (Pelletier).  —  Gives  off  4*34  p.c 
of  water  at  140*",  and  then  o»ntain8  30*68  p.c  of  iodine  (oak. 
29-13  p.  c.  1)  (Rognault).  Schwal^e  obtained  from  sulphate  of  betadn- 
chonino  and  ivulide  of  K\rium,  oblique  prisms  coutaimng  only  1  at.  of 
water,  easily  soluble  in  water  and  alcohol. 

C«y2IPHV    ^ 808    67-87 

III    128    2819    .^ 28-48 

2iui 18     3-94    4-06 

C«>-SU2«05,HI  +  2  aq 4W    100-00 

Chlorate  of  Cwchoninc,  —  Very  white,  loose  scales  and  prisma,  Iefl« 
fusible  than  the  quinine-salt,  and  easily  decompodble  (Serullas,  Af^ 
Chim.  Phya.  45,  278). 

SerallM. 

C«NSIP402 „ 808       76-71    76-00 

C10» 75-5    18-80    18-40 

2  HO 18       4-49 

0«WU«0»,U0,C10»  +  ftq.  ..„    401-6    100-00 
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Perchlorate  of  Cinchonine*  —  Obtained  by  precipitating  perchlonito 
of  baryta  with  Bulpbate  of  cincbonirie  and  evaporatiJig  the  filtrate.  — 
Large,  highly  luHtroue  pnams,  jiermanerit  in  the  air  (Hiideker),  — 
KhoDibic  prienns  with  peiperKlitnilar  tniucatiou  of  the  oblique  lateral 
edge^  hi  mid  aa  ablique  t*iid-face  c,  roBtiug  on  the  obtuse  prismatic 
edge,  and  unequally  inclined  to  the  two  prismatic  facea*  The  face 
parallel  to  tMs  Is  wanting  at  the  ojijjosite  end,  and  ioatead  of  it  there 
CKTCUfB  a  face  standi  ug  to  it  in  the  relation  of  right  to  left*  — 
|i:p'=  125"  46'  and  54VU'3  p  z  b  ^  IW  7' i  p  i  c  —  123"  4S' i 
p*  ic  =  122*  a?'  ?  b:c=  91^  0\  Clcavable  parallel  to  b  (Dauber, 
Ann,  Phann.  71 »  06),  Exhibits  fine  dichroTsm  of  blue  and  yellow,  even 
in"  very  dilute  acid  solutions, —  Melts  at  Ifin"*,  losing  water  of  crystal- 
lisation, atuountitig  to  3-57  p.  e,  of  the  salt  dried  at  30  "*  ;  and  explodes 
with  flame  when  mow  strongly  heated.  —  Dissolves  easily  in  water 
and  al^hol  (B5dekef,  Ann.  Fhunn,  71,  59). 
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fff/droch i orate  of  Ctfwhonin^, —  A.  Mono-acitL  —  Formed  with  hydro- 
chloric acid  and  excess  of  cmchonine.  Needies,  fusible  Ixdow  100" 
(Pdleticr  &  Caventou),  Right  prismatic ;  t  and  m  {fig.  7B),  foiin  a 
quadratic  prism,  be%*elled  above  and  below  by  L  Ajigle  /  :  I  above 
—  IM""  \  lit  =^  11675''  (Losche).  The  same  form  was  observed  also 
by  Hesse*  —  lietains  its  lustre  in  the  air,  but  effloresces  easily  in  the 
deBicx3ator;  loses  its  water  of  crystallisation  at  100°,  and  melts  above 
130"*.  Sj).  gn  =  1*2342  (Ilease),  Exerts  a  right-banded  action  on 
polarisc^d  hghtj  [a]  r  =  139'5^  (Bouchardat).  —  The  salt,  with  4  at 
water  dissolves  in  24  parts  ot  water  at  lO''  (Hesse);  in  24  parts  at 
18-75''  (Abl);  in  22  parl^  of  cold,  and  in  3'2  |>ai^  of  hot  water 
I  (Schwabe).  It  dissolves  in  1*3  parts  of  alcohol  of  sp.  gr,  0*85  at  16* 
^  (IleBsc) ;  in  I  part  of  cold,  and  \  part  of  boiling  alcohol  (Schwabe), 
Soluble  in  550  parts  of  ether  (Schwabe) ;  In  273  parts  of  ether  of 
gp.  gr,  0  7305  at  15''  (Hesse). 
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'     B.  Bi-mid,     100  parts  of  cinchonine  take  up  22*7  parte  of  hydro- 

chtorh  acid  (Liebig);  when  exposed  to  a  stream  of  hjdroehlortc  add 

gas,  and  afterwards  to  dry  air  of  lti5'',.they  retain  22'6  i»aits  of  hydro- 

L chloric  acid  (2  at*  =  23*6  p*  c).     The   solution  of  the  salt  in  water 

|yieUW  a  Htrungly  acid  gniu  (Regnault),     On  evaporating  di\(i\iowtfi 
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ft^efyui  ahilt  lypdmihiade  acid;  m  ooncciiirH!  ^  . 
#TmponlaoQ^  oolomen  i^liiriioaUe  prioia  with  iour-mM  pyi 
«m  oblaiiieiL  A  aotaliMi  m  w«k  ^ooliol  jnekb  veo  Tme  crynldd* 
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jblds  cihIt  nee^es  lad  m  iriacid  ft^ti{x»  — Tbecf^rstila  \m^  2  Hi  ^k  c,  of 
watar  «l  f*^"  (1  at*  =  2-^i  p.  c  HOX  beoonuag  milk-whius  antioo 

'  e  off  a  rDd  subl asist^ 
Ansi.  Fharm.  7i,  ^^ 
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aud  l^ydpQlaono  ad4  umI  cartxMiiae  (Klderiiorot,  i 
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Nitmie  0/ dmc^mm. —  A  eolntion  of  tlie  imlt,  ohiafnc'd  by  doiiHe 
dtiOompofliUtm,  or  by  saturating  very  dilute  nitric  acid  with  ctudinolaC'* 
dopoNt^,  *m  cvu|H nation,  oilr  dn^t^s,  which  cr>nl  to  a  vra?^  solid*  mi 
tKHM>mo  i\viiverU^Hj  into  rry^tals wlimi  kept  underwater. —  b&^ imitio^ 
clinic  Iwiii^cryttud^  ahvn  mi  iucli  long  (Il€«i?e)  At  oordiug^  Ui  IVtMkr 
h  Uiivciitou,  oblii|ui>  rectaijgtiliir  pri^^ms,  %*Hsl\y  dvhv&hii*  ^mmlM  (» 
Iwii  Hitb*fMx?ii,  and  haviiigf  ou  these  fact*^  a  j^early  luetrc*  Aectintifi^  tn 
LiiHciK*,  ihit  ohliqiic^pmmalic  crj-Btala,  lic^velled  at  the  t^udn  hj  two  fioei 
f« inning  a  very  otitime  ^^^^*  —  Kxcrtw  a  n^ht-liaiult^l*  action  *a 
pohiri^ed  light;  [ajr  =  172^  48*  (Bt»achard«f).  —  PtfmmiicDt  in  th# 
iiir  (Sc'hwaU*)^  Lf>**e*i  at  1im>^,  on  an  aviriip%  g'57  |)l  *i  n(  Wikt 
(1  at.  =  257  p.c.  111)).     The   hydrattni  salt  dl'iH  '  f«rt»firf 

water  at  12%  and  fr<  f  ly  in  water  at  40'' ;  the  woUj  ,  }mA$ 

defM'hir     ^ ■      .;iU  in  th^^  form  of  an  oil  on  cooling  (iii^^stjw 

1'  ifl   not   prrdpitiited   by  ej(Ce5»    of   ftuQtiiieU   wkM 

(,i\rio|Oj  phospfwmoi^bdk  ocid  (xiii,  1G4)  prcctpitato  i* 
liluw  (Sonucnschdn). 
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Phfigpkanttmmic  acid  (xiv,  227)  throws  down  bluisli-wMte  flocks 
from  a  stVUition  cont^iiiiiog  yjVit*'*^  ^^  ciachonine  (Schulze). 

Chrmmtte  of  Cinckaninc^  —  By  double  decomposition  in  neutral  or 
Bolntions  a  bi-Sicid  salt  is  obtained  (Andre)*  Warm  aqneouB 
^  chlorate  of  ciuchuaine  becomes  turbid  on  dropping  into  it  a  soiu- 
tiSd  of  bichromate  of  potash,  and  after  wards  depoBit^  small  ocb  re- 
yellow  prisms  (Heese),  oraiigie -yellow  needles  (Andre),  or  at  too  high 
a  temperatiii^,  or  on  too  hanty  addition  of  the  bichromate,  a  resin, 
which  does  not  crystalliBo  (HeBge),  A  similar  observation  was  made 
by  Elderhorat  {Ann,  Pharm.  74,  80).  The  precipitate,  amorphous  at 
first,  becomes  crystalline  on  standing  (Seligsobn).  Decomposed  by 
exposure  to  light  in  the  moist  state,  but  not  after  drying  (Hesse), 
D©com|K»fies  at  60°  (Andre),  and  carbonises  at  100^,  glowing  oa  ex- 
posure to  the  air  (Hesse).    Diasolves  in  60  parts  of  boiling  water. 
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Arsenmtf  of  ChicJmune.  —  Bibask*  —  Formed  from  hydrochlorate  of 
Inchon iJie  and  arseniate  of  potash.     Long  white  prisms,  very  easily 
aolubte  ui  water.    Loses  its  water  of  crystalhsatioii  at  100^  (Hesse), 


AaO*,3H0 
24  &3, 


63*24 

14-59 
2217 


Eeise. 


2171 


£C*Fjf3ip4oJ,3H0,A»O«  +  £4  nq. 


974     .,„..„     lOO'OO 


Chiorocadmmu  of  Cimhonlne.  —  C^N^HK)*,  HOI, CdCl + aq.    By  mix- 
tngr  liydrochi orate  of  duchonine  and  chloride  of  cadminm,  a  stiff  mass 
is  obtained,  which  bectimeft  transformed  into  large  crystals  (GalleUy, 
jLPharf/i.  Cmir.  1856,  697  j  N.  Edln.  PkiL  J.  i,  94), 

Chiorosiifmmte  of  Cinchonim^  —  Hydrochlorate  of  cincbonine  throws 
down  fnjm  a  solution  of  prot4>chloride  of  tiri  c*>jitjiiiuug  hydr^xjbi one  acid, 
a  pale-yellow  oil,  whicli  afterwards  solidifies.  The  supernatant  liquid 
deposits  hea%x  pale-yellr>w  prisms,  melting  at  100'' to  a  yellowish 
oil,  which  siilidifics  to  a  brittle  mass.  ContainSj  after  dryings  at 
lf>0%  27*05  p.  c.  CI,  rather  more  than  is  rcqnireil  by  the  fonnula 
C**N«IPM.»»,2riCl,  2SqC1  (calc,  24-03  Gl),  the  excess  being  deriyed  from 
adhering  liydrcK^liloric  aciiJ,     Cannot  be  recrystallised  (Itcsse), 

Mi^tetl  eulutiona  of  fijTic  snip  hate  and  sulpljate  of  cinchonine  do  not 
vield  a  double  salt  (Will,  Ann,  Fharm,  42,  lllj. 

p  lodimienmraU  of  Ciitchoniae, —  Todomercurate  of  potassium  throws 
down  from  hydri«>dale  (or  from  acetate  or  liydri:>chlorate)  of  cinchoniue 
a  win  to  precipitate,  wIucIj  t^kes  together  in  hydrochloric  add,  without 
disisolviog  (v.  Plant  a;  DoKYs).  The  precipitate  tnnis  sulpliur-ycllow 
on  drying:  it  is  amorphous,  has  a  faint  tuste^  and  when  heated  int4ts 
gives" off  iodijie,  aijil  deonuposes.  It  ia  nearly  insoluble  in  water  and 
i  alooliol  (Uaillyt,  Ann.  0iiuu  Pkm,  42,  265). 
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Cinchonine  piydrochlorate  ?  (Kn)]^  chloride  of  mercojy,  and  h&jk 
or  bromide  i^f  pcitassiurn  yield  double  salt^s  carrc^jioiKling'  to  IllOiD  of 
inf»r|>hirit3  (xvi,  133),  noiirly  insoluble  in  oald  and  i»  bc^liDg  -vrataf,  Imt 
soluble  in  almost  all  [iroportioiiB  m  boiliiig'  alcoliol  (Groved), 

ilt/drtodate  of  Cinchiinine  with  Chhrids  of  Mercury  f — On  ftddiii^t 
li^iltitioi)  of  niercuric  chloride  to  hydriodate  of  ciachoniuet,  %  whito 
f  liru^rvj^talli:<able  prcH pittite,  ta^thig  of  corrosiTe  enblimttte  aiid  cift- 
cUoiiuic^  it»  }n'<HJiict.*d,  The  precipitate  1&  deooinposed  by  aoistic 
wit li  fiU'intilion  of  reti  iodide  of  mercury.  It  cou tains  im  lusic 
UH'i'euiy  eonvsp* Hiding  to  34-91  p.  c.  IlgCl  (CaiUot^  Ann,  Chim, 
4*i,  "ir»H).  Probably  either  the  iodiue-compouud  or  a  mixtarc  of 
iodiue  and  chlorine  compounds  (Guiolin). 

Chlormmrcuratt  of  Cinchonine.  —  PrcTioUily  obtnlti^  bv  CwUot,  jST 
Vhim,  /%*,  43, 3sca.  Cliloride  of  mercury  tliroww  down  from  hydnj- 
ciilorate  of  iUiic!nKiiiie  u  white  pjwder,  easily  a*3luble  in  hydrociiit*fic 
gcid*  and  K*lnble  witli  difficulty  m  fial-ammoniac  (v.  Plantj^).  Wheua 
Miluliou  of  UydrtM^hlomte  of  cluchonine  in  strong  alcohol  addolatad 
witl»  hytfroL'tiloric  acid,  i^  mixed  with  an  equal  quantity  of  alcoholic 
rhloridr*  of  mercury,  the  mixture  ipiickly  solidifies  to  a  mass  of  cr)*»lak 
Furiijcatirui  i.H  effected  by  washing  with  water,  alcohol^  and  ether* 
ah*(iliol  in  HutTCHsioN*  Stable  at  100^,  —  Dit^solves  in  water  or  w«ak 
alcnhcil  un  hcatirig  only.  Freely  soluble  in  strong  hydrochloric  ad'l 
(Hintiniifn'ger,  Ann.  Pflnrm*  77,  202).  Schwabe  obtamed  the  salt  ift 
tilt!  fonji  of  a  while,  resinous  ojass. 
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r jfciii*  {*!)  31  p.**.  XifL  (CnHlftt).  — A«»fdiiig  to  iTinterb.  -7      ^-^-'^-^^JHO^ 

liiiilititini*.  tlr>  ftUt4^«  duo  Ihat  cinly  <Joliinierciifcl  cmchoniiut  ^..- ..  .,.  r...  ..^^olw  mI*^ 
lli*ii,  auhiJint**  fit  4  rn HtuUitii'  m\\A%  wtlh  ehlorido  i^f  mi>rcLii7  ;  wa,d  ih^%  on  nuji^it' 
fiiiriu  4  III'  iiMrlK*i»iiii%  tlie  llr»t  c?rtJp  of  crviiriilrt  tjbtiunfd  i^ifkl«  no  dciiiUn  iall,  n« 
nfh  r  hidiniliiii:  l^**"  3ti  htiiini  \  but  on  nddltioii  of  wntcr,  tho  wilr  iti  Ihrown  ik»irti  ■»  i 
mKiU'  j.rri  .|m(i*(*<,  lM%<Himiti|(  «TV«tdlin«  ill  Uu)  ooJd  (llintvrbtfrgffT,  Ffifit.  jff«^.  Jl^» 
7,  ia^  <  Jin»    n*iriii.  82.  318), 

t^iittiH^ti^  f>/'  Cinchfmim^  —  Bif^hlfiride  of  philiimm  throws  *iiwn 
liidjc  hydriKhhirat**  nf  cijichonine,  u  cry*^talUne  prctnptuuv 
in  Hi  lirwl  nhun^e  whitv  ov  light-y€»llow.  t*u  diKe*jlviri>f  il  K 
ill  lug  with  w  lifter,  it  in  dejM^Hiteit.  tii'st  as  a  wfufish  {lowtkTt  iii«J 
AftU  io  iitie  diiik  oniuge-^t'tdlow  crystulH  (Uhi^iwt^tz).  I*«to 
ydlow  pn^cipitato,  cryHtailisIiig  from  vxcesiis  of  cbkmdc  of  flir 
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tinnm  in  perfect  yellow  needles  (Erdmann).  Right  prismatic.  The 
faces  y,p,  t  of  fig.  53 ;  the  microscopic  crystals  are  prismatic;  y:y 
(over  m)  =  119®  (Losche).  y  ekxidp  (fig.  53),  with  the  octohedron  a. 
y:y  =  5**  ;  p:!/=  120**  (!) ;  the  edge  a  a:  da  (fig.  43)  =  123^ 
(Hahn).  —  Loses  2'8  p.  c.  of  water  at  180—200°  (Laurent).  Dissolves 
in  500  parts  of  hot  water,  one-half  crystallising  on  cooling  (Dtiflos). 
Insoluble  in  alcohol  and  ether. 
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Containa,  at  100^  2725  p.o.  (Laurent),  27*8  p.o.  (Gosonan),  27*5  p.o.  of 
platinnm  (Schwabe). 

Chloride  of  iridium  and  sodium  throws  down  from  hydrochlorate  of 
dnchonine,  a  pale-yellow  precipitate  soluble  in  hydrochloric  acid  (v. 
Planta). 

Terchloride  of  gold  throws  down  from  solution  of  cinchonine  a 
solphur-yellow  precipitate,  soluble  in  alcohol,  and  slightly  also  in 
water  [and  hydrochloric  acid  (v.  Planta)],  but  insoluble  in  ether 
(Larocque  &  Thibierge,  /.  Chim.  med.  18,  696). 

Hydrocyanate  of  Cinchonine.  —  The  precipitate  obtained  by  the 
double  decomposition  of  hydrochlorate  of  cinchonine  and  cyanide  of 
potassium,  consists  of  cinchonine  free  from  hydrocyanic  acid  (Hesse). 
Gontituy  to  Schwabe,  who  regarded  the  precipitate  as  hydrocyanate  of  cin- 
cbonine. 

Hydroferrocyanate  of  Cinchonine.  —  Obtained  by  precipitating  alco- 
holic cinchonine  with  alcoholic  hydroferrocyanic  add.  Yellow  crystal- 
line precipitate,  difficultly  soluble  in  alcohol.  —  Evolves  a  large  quantity 
of  hydrocyanic  acid  when  heated,  the  aqueous  solution  depositing  at 
the  same  time  a  white  precipitate,  which  quickly  turns  blue  (DolTfus, 
Afm.  Pharm.  66,  212). 
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CmraPK)*,2CyFeH3  4- 4  aq 5^0    100*00 

The  ydlowish-white  precipitate  produced  by  ferrocyanide  oC  ^\a&- 
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Slum  m  Bohitiona  of  cinclionine  free  from  excess  of  acid,  contains, 
according  to  Seligsohn*  hydmfcsrrocyanic  add  and  cinchoriine  in  the 
eanao  proportions,  —  The  precipitate  disappearei  on  slowly  warming 
the  liquid,  and  is  de[:Ki8it4.*d  agaiu  on  cooling  in  gt^lden -yellow,  wedgG-^ 
ehapod  pmms.  It  din^olvcs  in  mineral  aeids^  bnt  ia  InHolnhle  in  excese 
of  ferrocyanide  of  potaffsinm  (J,  W*  Bills,  Si(L  Amer,  /.  (:^>  2(1,  108  j 
N,  /-  Fharm,  35,  36 j  /,  pr,  Chem.  75,  484;  further:  ScMmidfs  medic. 
JaiirL  107,  No.  7;  Chem.  Centr.  1861,  231).  This  precipitate  is  i*ot 
formed  in  j»erfeetly  neutral  solutioiiB  uf  dndiojiuie:  ferrocyanide  of 
potaHsium  prcnluces  then^in  only  a  resinous  precipitate,  or  in  dilute 
solutions  a  milkj^  tnrbidity  j  on  the  subsequent  addition  of  bydrocldoric 
acid,  however,  long  prisms  and  rliornbic  tables  are  formed  in  the  bijnid. 
The  same  compound  is  obtained  in  scales  or  needles  on  dropping'  ferro- 
cyanidn  of  pnta«flium  into  a  boiling  slightly  acid  solution  of  a  salt  of 
cinchoiune,  and  cooling.  The  flocculent  precipitate  thei^by  produced 
16  alsiJ  converted  into  crystab  on  stan<ling,  tUough  only  when  pure 
cinchonirie-ftalts  are  employed,  and  not  with  the  commercial  Iibvo- 
rutatory  salts.  —  The  crystals  are  neutral*  intensely  bitt<?r,  ini^^jlnble  in 
alcohol  and  cold  water,  and  difBcultly  soluble  in  warm  water.  The* 
more  easily  fiirmed  ^soIlltion  in  water  aoidulated  with  hy<lrochloric  add 
contains  hydi*<»ferrieyauic  add  (Seligsohn,  Medicin,  CentralteiL  30, 129; 
Chevu  Ccntr.  1861,  231). 

Ifyirofert*t\^imai€  of  Cinch anim*  —  Ferricyanide  of  potasRinm,  bi  tiot 
too  dilute  Bolntion,  tin'ows  down  a  yellow  precipitate  frotn  ai|neoufl 
hyiirochlorato  of  oiachoninoi  --  Lemon-yellow,  hard*  iK>irited  crystal^ 
Stable  at  100'^  when  fjeifectly  dry.  The  aiueoua  Boktiou  assumes  n 
blue  colour  on  spontaneous  evapt>ratiun  (Dollfus), 
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CpuniiU  of  mermtrtf  throws  down  from  hydriodate  of  cinchonkie  a 
white,  curdy  preeij>itiil4^%  inHobiblo  in  water  and  aIciil»ol,  fnjni  which 
afMds  mqiarate  red  iodide  of  mercury,  evolving  hydrocyanic  acid  at  the 
untne  timo*  The  pred pit-ate  omtam!*  an  ariMiuiit  of  mercury  corrc- 
RiK>iidi?ig  to  53*94  p.  c,  irg<*y  (Cailktt^  Ann.  Chun.  Phtf^,  4^,  2m). 
li^'Snm}\2Ul  +  ^JllgCy  nqnirt^s  50H  p,  c.  Hg€y).^Tbti  pri^npi- 
tate  pr<>dnccd  by  mtino-ttcid  Ijydrnchioratc  of  eijichonlno  ta  a  mtxiuro 
uf  cyanide  of  mercury  arul  hromide  of  potJWBium  is,  according' to  (^llot, 
a  coujjxjued  of  ctfanide  of  tmrcur^  with  hydrohrofmt^  of  dnchimin^  (/* 
Pharm,  17,  856)» 

Cifiintmlt^tnetU  of  Cinchomtis,  —  By  the  double  decompodtion  of 
cyanoplatUiate  of  narium  and  Bulphate  of  cinchoiiine,  sulphate  of 
barytii  and  bulky  cnlourless  DL^dlet*  are  iibtninH.  VVlter!  heciteij  thm 
net^dle-H  mi'tt  til  a  rud-lirowu  maiss,  und  aft4.^rv  leav 

tt  R^sulne  of  pliitinnni.     Aidiydr^JUM.     Uifticultl^ 

i'iiiiily  soluble   in  alcohol   (C<  A.  Martitjs*,  Ami.  J-kfum.    lli,   376)i] 
Cyaiioplutinato  ul  laitadnium  precipitates  ffoiu  solutiuun  of 
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the  compoimd  C**>N*H»*0*,IICy,  PtCy  +  3  aq.^  which  melts  to  a  violet 
liqiiul,  afid  ihsaolvee  in  hot  water  (Dellfsj  N.  JakrL  Phartn.  21,  31 ;  N'. 
Ikperi.  13,  36). 

Martina. 

C*^X^ir*0^,2Cj.. 363       ^ 78*82 

Ft BB'7 2V38     21'S8 

0«)jsiH^Q!J^HCj,PtC/  ....    461-7    „,«..,    lOa-00 
MiifltiuB*9  formula  contains  1  &ti  H,  tt»«  than  the  abore. 

Hifdrosulphocyanate  of  Cinchmune,  —  SulphocyanidB  of  potasaiiiin 
thnjws  down  fr'om  acetate  (0.  ITeiii'y,  /-  PharvL  24,  194)  or  hydro- 
chlorate  of  eiiicbnrntie  (v.  Plautij)  a  wliitc  curdy  predj>itate,  winch 
rapidly  dlsapiiMiurs  when  heated,  and  m  transjfnrmed  into  shining  laminae 
on  iistanding'.  The  precipitate  is  ingolnble  in  hquida  contaiuiitg'  eulpho- 
cyanide  of  potasjsium,   but  dissolves  in   wator  and  easily  in  alcohol 

^  (LeBBag^,  J,  Phann,  26,  140). 

V  Hot  sohitiojis  deposit  the  salt,  oti  cooliui^,  b  very  long,  thin  needles, 
which  ofiloresce  readily  in  dry  air  (Schwabc).  MicroacTipic  six-sided 
prisms,  mingled  with  irrejirular,  flattened  roctangular  pri8iD8(Aiidenson)* 
—  An  aloohoUc  solution  of  ciijchoniu©  is  neutralised  with  not  too  dilute 
hydros ulphocyaoic  acid.  TranHparent^  shining,  anhydrous  needles, 
coTit^aining    16'97  p.  c.  of  hydros ulphocyanic  acid    (cala   16*07  p*  a 

^  CyUS")  (Dollfus). 
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FormaU  of  Cinchnnine*  —  Crystallises  with  difficulty.  The  solution, 
evaporated  to  a  syrup,  solidifies  to  a  mass  of  needles  (Bonaparte,  J, 
Ckiffi,  t^d.  18,  GB5> 

Acetate  of  Cinj:homn€,  — A  uDutral  solution  of  cinchoEme  in  acetic 
acftd  deposits  crystals  of  cinchouine  aud  becomes  acid  when  heated  to 
30®  or  40*  (He^^Ke).  The  acid  solution  yields  on  evaporation  ciyBtaUine 
granules  and  pellicles,  which  are  uo  longtT  acid,  and  are  but  "shghtly 
64>lubIo  iu  water  [cLnehonine  ?  (Kr,>],  but  ultimately  there  remains  a 
giimmy  mass,  from  which  water  takes  up  an  acid  salt,  leaving  a  neutral 
salt  behind  (PeUetier  &  Caventt^u),  By  spontaneous  evaporation 
Schwabe  obtained  apparently  rectangular  prisms  Qf  :  ^  ^  Hi  *^  tf  t  m 
1=  l^S*')*,  resemblmg  the  sulphate,  permanent  in  tbo  air,  and  easily 
fiolublis  in  water  and  alcohol,  —  Mono- acetate  of  cinchonine  turns  litmus 
red  and  blue  at  tho  same  time  (De  Vrij)* 

0:ealaU  of  Cinckonine.  —  A.  Bihmic.  —  Oxalate  of  ammonia  throws 
down  from  salts  of  cijichonine,  a  white  neutral  powder,  slightly  soluble 
in  cold,  but  more  Ht^eiy  soluble  in  lujt  water  and  ht^t  alcohol ;  soluble 
alfif)  In  excess  of  aqueous  oxalic  acid  (Pelleticr  and  Cave n ton).  It  is 
obtained  from  a  dilute  aqueous  solution  in  large  prisms,  which  dissolve 
in  104  parts  of  water  at  lO"*,  and  lose  their  water  of  crystallisatiou  at 
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Ahr-dtitd* 

2  0*WEP<OS  ......M 616    88*08 

0*0*  ..-.,.. ..., 72    .^.....        9*70    9-96 

2  HO „.,.^      18    ,  243 

4ftq, , „..^  ......,„.„»■■      86     4-8S     ,..>....     S'll 

2C*'N2H**0\C*H20»  +  4  aq.....    7 12     , 10000 

B.  Mono-acid,  -*  Schwabe  obtained  oxalate  o(  eirichonine  in 
drops,  changing  to  tufts  of  dfloresceiit  crystals.     Probablj  the 
acid  salt. 

Cf/anurati  af  Cinchonine.  —  On  boiling  freshly  preci|jitated  ciiu'hon'tjfi 
with  a  bailing  saturated  aqueous  solutiou  of  cjanuric  acid  aiid  (iltcring, 
tbia  salt  is  deposited  in  flat  rhombic  prisms,  which  lose  17'79  p.  c.  of 
water  at  XOO**,  or  over  oil  of  vitriol,  and  nothing  more  at  ^00 ""  ;  when 
more  strongly  heated,  the V  evolve  vapour  smelling  of  bitter  almond  oil. 
—  The  salt  diastilves  with  difficulty  in  water,  but  is  inBoluMo  in  alcohol 
aod  ether  (Elderhorst^  Ann.  Fhunn.  74 j  84)* 

Omiurate  of  CincJionUie.  —  Parubanie  acid  is  ."^atn rated,  at  the  boOlBf 
he&t,  with  excess  of  cincho»ine.  The  filtrate  dries  up  to  a  yeDowish 
transparent  masR,  which  g-i'admilly  becomes  white  and  crystalline.  It 
is  decomjiosed  by  djUI  hydrochluric  acid,  with  separation  uf  ttxattir 
acid^  and  by  the  boiling  acid,  with  formation  of  oxalic  acid  (EKbrhor 

Meiiitale  of  Cmchom'ne,  —  Obtained  as  a  whlt«3  prc^ijjitate  on  add 
alcoholic  cinchoniue  to  on  alcoholic  solution  of  melUtic  acid  (Ka 
Am.  fharm.  81,  171  > 

C^N^H^O* a08    ........      67'-l6 

2  CW 193 35  B^    ........     37  SO 

4  00    _. .      36    6  72 

C^N^H^O^aOIPO^...    686    M......    100-00 

Sfif!cinate  of  Cimhmint. — Obtained  from  cinehonin©  and  enctm 
mi<*ciiiir  and.     Long  oblifuio  needles,  and  thirk  large  crystalfi,     2U 
a  Ktrongly  acid  reaction,    l>issolvcs  easily  in  cold,  and  more  c^f 
in  Uiiling  wat^n    Melts  at  about  100°  to  a  dark-red  mass  (H^bsg^ 

C*NnP*0'    ^^^." .*- -"    808 67-99 «?■« 

%  C^H*0»    .^ »»^».«    llfl 26*06 

8  HO   »^^ .t^H...»»»      87    ■■■.  S-ae    .......      6  51 

Q«|rt|I*iOl,0*ll'O^  ^  3  aq.  ..     463     ....     100-00 

llid  lat^vr  eiyilalt  loie  4-24  p.  ^*  »  2  iU  of  waf^r  tt  100*  (Bmw). 

AnpntUstt  of  cinch4}mn€  cryBtalUsee  easily  in  ueedles  (Pllason,  ^ 
Pfiftrm.   \*tf  274  >, 

Tttfimt^  nf  Ciftchmitie.  ^  Wlnl^^t  the  compoimds  of  tartaric  arid  mai 

MililHrliirir  iicitl  (<h!X(,ml;*Hane  and  levotartaric  acidii^  l^t  3^)  with 

'Jriilly  liirirtl^'t*  HnhHlaiu!t*rt  are  identical  hi  every  n»spr»cf^  ^mn  In  tlfci 

jlliji^J  i,f  r  iii'dnd  faces  of  their  ctystalg  anJ 

^,M  |.  -ht,  the  conifH>unds  of  the  two  .i 


CINCHONINB. 
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active  bodies  exhibit  differenc^es  in  composition,  in  solubility,  in  their 
beha vion r  on  bea  til  i  g,  &c.  A  n  opticml  ly  ac  ti  ve  !4  n  1  >s  ta  ii  ce  miiy  f onn  w  it  b 
one  of  the  acidfl  a  componnd  to  whicli  there  exiata  no  corresponding 
conipijimd  with  the  other  acid  (Pastenr). 

A,  De^roiartrate  of  Cinchonine. — ^  a,  NetitraL  Precipitated  on 
mixing  Bolutions  of  cinch nninc-s?alts  with  alkaline  tartrat^js  (Pelletier 
and  Cavcntou),  or  on  atlding  neutral  tartrate  of  [witash  to  hydro- 
chlorate  of  cinchonine  (Hesse).  A  sohition  of  cinchonine  in 
neutral  tartrate  of  potash,  in  which  it  di^snlreB  abutidantly,  defiosits 
this  salt  in  crystalline  tufts  on  cooling  (Arp[»e),  ^ —  Small  crystals,  per- 
manent in  the  air,  having  an  alkaline  redaction,  and  dissolving  hi  3S 
parts  of  water  at  1G°  (Hcfifie)^.  Lose  a  4*  Go  p.  c.  of  water  at  110"^,  and 
not  more  at  1B0°,  beyond  which  it  decomposes.  The  anhydrous  salt 
10  electric  (Arppc).  After  deliydration  the  salt  rapidly  taken  up  water 
a^lti  in  moist  air.  Less  easily  fusible  than  the  niouo-acid  salt 
(Hesse). 

CiyHal*.  Arppe.  Hesifi» 

I      f  C*>mi^O"   , niB    .......      77  78 

'      0*n*O^ «..„ 140    ........       17  67 

4^ _....      86     „.         4-55     , 4-65 4(58 

K;*JPH**0*,0*H«0"  +  4(iq.   ...     793    ,.     100  00 

K  Acid. — When  294  parts  of  cinchonine  are  dissoI?^ed,  ttigether 
with  132  parts  of  dextrotartaric  acid,  in  wann  water,  the  solution 
yields  on  cooling  star^shaped  groups  of  well- formed,  highly  kistrons 
cry^talfi :  the  same  salt  is  obtained  also,  thtmgh  less  abundantly,  with 
twic«  the  quantity  of  dextrotartaric  acid ;  but  if  not  less  than  four 
times  the  quantity  of  acid  is  employed,  a  bi-acid  salt  is  produced- 
Rhombic  prisma  k,  with  bevelling  fac<?s  ik  resting  on  the  acute  lateral 
edges,  and  a  right  rhombic  tetrahedron  a.  Angle  tj ;  wrrlSO^  20' 
about i  ft;  tt=  127^  40'  about;  a:  ^=151'  13\  See  also  Kahn's 
measurements.  Exerts  a  dextro-rotatory  action  on  polariseti  light. 
Neutral  in  alcoholic,  acid  in  aqueous  sohition  (Pasteur), 

The  air-dried  salt  givca  off  18^8  p.  c.  of  water  in  a  vitcuum,  and  13'75 
to  14  p.cv  at  100"  [13-0  p.c,  at  110"*  (Hcrhc)],  at  which  temperature 
it  assumes  a  faint  red  colour,  t*ccoming  darker  at  12rr,  without  further 
loss  of  weight  (Pasteur).  The  dried  salt  slowly  absorbs  water  in  moist 
air  (Hesse),  —  Dissolves  very  slightly  in  cold  [in  101  parts  at  16^ 
(Hesse)],  freely  in  hot  water^  and  abundantly  in  absolute  alcohol 
(Pasteur)* 

OryWflZf,  Pneteur.  HesM. 

C*WIP<0>   ,. ^ 808     ,.,.*..       592S 

C"H»o« 140  .„ g^oa 

8aq 72     ,..-,..       1385 ,     13^5     13-60 


I 


C*N^n«O^C?HH>'a  +  8*q..,.     520 


100-00 


B*  AntitiMrat€  of  CiiM?^ani»«*  —  Obtained  from  anti-tartarie  add 
and  cinchonine  in  the  same  manner  as  the  con-espfinding  dextrotartrate. 
Wlien  a  large  excess  of  acid  is  einploye<l,  very  delicate  pearly  needles 
of  a  bi-add  salt  are  obtained.  —  Neutral  in  alcnholiCt  acid  in  aqueous 
solution.  Exerts  a  dextro-n^tatiiry  action  on  polarised  light,  alK>ut  ith 
lesi*  l>owerful  than  the  salt  A,  b.  Loses  4-5  p*  c.  in  weight  at  ItK)",^ 
aud  not  more  at  120''  to  140**:  at  the  latter  temperat^ire  vl  \jeG?^m£% 


«dy  aftir  «  oonidnye  tine  (C»K'H'M>,C*B*0>*  +  ^* 

11*7^  II.C.   HO).  —  Dfciiulnig   f«f7  flG|rb%   in    w^U^t:    ibe 

'  I  SMpftrtiof  tlMfaiietkDiioi  at  19^  (Fa^tw)^ 

mm 


6-60 


5« 


.    lOlHU 

of  cindkmtae  is  heated  tt 

dextfotartt»le  or  aaiilmtsste  d 

fleffwmrd»  converted,  with  loMof 

If  the  temperfteure  at  tltb  paiol 

'  eoostMit  for  &Te  or  six  hoanii 

add  U  cotiTarted  nto 

lij  a  fifftber  chaago  Is  partiiill j  converted  nitii 

taot  naeulribfce  ehIo  i^tmtiutanc  mid  hKfvo^tatm 


—  The  9f4«tioTi  4^Miiitic!d  hf 

witli   borytn-iir^t  tnrtnit^ 

wliit^   imhIuIus  r  .  .;  24-77 

aad  dBtxeadng  m^JtiiJ  v  in  tl»e  ttir*  «&d 

uto^e  of  eitjrhoiijfiej  Jiiid  hm 

al  IW*.    Tte  dried  ault  cout^ns  ^6<i   p.c  of 

4r«  of  dacjhoBtoe  (Heeee).     wiieti  treatod  in  iJat 

H  diNt  aM  jicU  s  donfak  tilt  (St«!tUgusii). 

^  cMdkwtai  are  iteep-yenow  or  lid 
and  alcohol  (Eeller> 

{\<il»  ^  CMUa^iiL-^rrie  acid  is  boiled  with  fre^liTy  proci|ita£i3d 
<<a(Ci|iLmim  m4  a  km  tjaaiitl^y  <rf  water  for  some  time,  aud  the  tiolutifxi 
In  MM^  ltfi»  tViwaifc  aamnl  which  aro  many  twiri^,  r«f«embim{; 
Iwinmilimro      Ov«r  dl  «if  ritnpt,  or  wheu   htiaUHl,   iLo    I  ul 

CfJiilall  IPMEHae  ^a|Mim<>e  aad  brtsiik  up  Into  a  whtto  pi>vv  li 

imiiaalafy  wannnM  a  aaltliaMafif^w  Dilour,  They  lost?  la  7^  j>.  c  at 
xrAt««r  al  IM*,  and  na  w»«  al  uglier  t^mfierattum  (8  at.  ^  13  14  p.& 
LID) ;  at  IW  tbey  b«(la  l<»  dfaW{>oee  and  carbcntiae  (Elderhorst). 

^  100*. 
C^*a«^  •^.p,.^™    «»    §1^    . .     64  89 


€f*s»a*o\c«wm*o»_  «s 


lOU-OO 


nintft  1^  CSadlMMMk  ^*  A  aolaticui  of  the  sak  t^^l'<^^^  >i^  ^^  ^ 
In  ttuc<»iii)K)aed  on  baalinf,  with  aeparatiou  of  ciocbouiue  (I£i269e)* 

>t\- — Obtaiiu^  from   bydrochlorate  of   atichoiiiaa 
h     Ity  dtHtiotvitii^  If  iu  lyoohol  aiid  leaviiig  tho 

itnoou^lvf  it  k  obtaiued  aa  a  cobijrleas  oil,  ithkii 


mv  ium\  into  Umg^  ooiioeiitJicallv  arnuagt^d  pt 
vo  iu  Id  1  pATtfi  of  water  at  JJ  .    Thqp  Urn 


a  Jfio*  ~ 

CINCIIOKINE, 

,.*.,.„.,       921     » 

7777    ,.. 
1B17 

(Vt'G     ... 

^—          2 
„„    77-76 

cm^c^  »*«p*.,..... «,..*« 

...,.„*.-         S*    .«,^.. 

BHO   ._.... .,._„ 

7£     „.*.., 

-„.       6-21 

3C*  N^H^O^.C^HfO^  -1^ 

8aq,„     1090     .„ 

10000 

210 


B,  Dibasic*  —  Prepared  from  ciuchonlno  and  oxcfiiss  of  dtric  acid, 
'  Small  prisms,  whieli  ilisHDlve  in  35'8  part^  of  water  at  15^**     1>ods  not 
take  up  water  from  i\w  air  after  dryiag  (lleeae). 

Ho  sec. 

2  C*^"^H^OS,..,_ , ,-.,.    616    ». 7000    .......    70^31 

C'^HW< M    ,.,.„..      21'fta 

8  HO ....,.„, 72     .,. 8'ia     B4S 


2C«N^H=»*a3,Ci=lI"0»<  +  8aq 


782     „. 100-00 


Picrate  of  CittchQnmi,  —  Alcoholic  picric  acid  throws  down  from  an 
alcoUolic  iioliitioli  of  cinchoDme,  a  yellow  prt!cipltate  insoluble  in  acids 
(Kemjj,  Rcptrt,  71,  164).  A  warm  aqueous  aolutiou  of  bydrochlf^rate 
nf  ciiichoidae  yielilB  with  afjueous  picric  at^id,  a  yellow  precipitate 
resembling  iodide  of  leatl,  arid  bt^coming  densti  and  crystalliue  on 
standiug.  Contains  46'75  p.  c.  of  cine  hotline,  oorrcspondiug  to  the 
formula  2C*^N'H"0*,aC^'X'HW  (rale.  47^:2  p.  c.  clnchoniDtO  (Ht^MSc). 
A  solution  iu  water  depiBits  ou  l>oiliug',  oily  drops  which  do  ikot  nolidify 
on  standtog  under  water  for  some  days  (Bonaparte,  J.  Chim.  med. 
18,685). 

A  strong"  aq^ueous  solution  of  tfrcin  throws  down  from  bisulphate  of 
dnchoninc,  oily  drops  which  solidify  in  dry  air  and  contain  orciii  and 
ctQcbouiae  (Du  Luynes,  CompL  rend.  57,  lii2), — Picrotoxin  forms  with 
ciuchonim^  a  compoui)d  rei^ymbUng  that  formed  with  bruciue  (PcUetier 
and  Conerbe,  Ann*  Chun.  Ph^s.  54,  187). 

Bm^oate  of  Cinchontne. — Obtained  with  excels  of  cinchonlnc. 
Deposited  from  a  boiling  aqueous  Ho!ution  on  cooling,  in  small  star- 
afaaped  prisms,  which  dissolve  in  163  parts  of  water  at  15"^  {0»  Hesse), 

IHtppnraU  of  Cinchomns,  —  The  solution  obtained  by  bf>ilijig  excess 
of  cinchouiue  vith  a  hot  satm-ated  a4.|UtHJijs  sohitiou  of  bippuric  add 
and  filt-ering*^  does  not  crystallise  on  cooling,  but  when  evaiK>rated  to  a 
eyrup,  Rolimfies  to  a  transparent,  amorphous  maes  (EliJerhorst). 

Oaltic  acid  does  not  precipitate  sulplmto  of  cinchonine  (Pfaff; 
Boimet)* 

TcmnaU  ofCinchanim.  Tincttireor  ififusion  of  gafle,  in  amall  quan- 
tity, precipitates  from  dilute  BolutiouB  of  hydrochlorate  of  ciucliouine, 
veJlowish-white  flocks,  which  di8api>ear  on  the  addition  of  a  drop  of 
Lytlrocbloric  ficid,  but  re-ap|>ear  in  the  fonn  of  a  dense  precipitate,  on 
adding  more  hydrochloric  acid  {y.  Planta), 

Cinchonine'  liehaves  towanls  ciuchona-red  (xv,  482)  in  the  same 
mmxmr  aa  quinine  (Henry  L  PUafion), 


omm^K^ , .„_  ao8  ... 

C"n*0* 1E2     ... 


7i^e2 

2S3S 

100-00 


lIe»Ai?. 
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^,V       /ilM  VK\  Sl'i  l.Kl?S  l^U**;   OXY-AZO-NUCLEUS  C^n^^E^C^. 

\'\xi:i-   .*/  i^nchitfane,      (Wun  in  (niicliona-barkB,  according  to  Hcxur  & 
•-■11  x... ...     b'*\'*^M\  pM*ri[»itatril  riiichiMiiiio  Ih  (liHW)lved  in  aqneous  kinic 

ix.v,  k  ivi  'fu'  -»\»liih\»M  is  (S)ii(*t'iitriitt*(l  and  h'ft  to  stand  in  the  air. 
\i.  M-  .h.-»iiiuil\  ^.1  \«*r;iltmr  than  tlio  (piiniiic-Halt :  easily  soluble  in 
vk.u.i.  'ins  \\x\'\\  Mi  ;iU>»h.»l  ^lltuay  &  Plinson,  ^^»7J.  Chinu  Phys.Zh. 
\.  i\  Miv  viv^uls  ».s»nuim  \  ut.  WHtrr:  ilu^y  diftsolvc  in  \  part  of 
\*  »  11  »i  I  »  .  iJ'd  .iiv  vli-o'iiipiisoil  l>y  alooliol.  A  hot  alcoholic  boIu- 
luwj.  vviiuU  nivlikn-i  Uiiiius  lio^Hwits  8liort  Hat  4-  and  6-Rided  prisms 
,, :.  .i.U»o  iml  ^liiiiHi;^,  ivniuuK-iii  for  a  thno  in  dry  air,  but  ultiniarelv 
:\x%  iii.Si^  .'fiiv^iuit ;  i.kli.|«K-.Hiviit  ill  uiyist  air,  and  very  soluble  in  water. 
\«.Kti  ;*>  \  link;  cOK'ihxiiiio  Ik  dc^Ktcuu^U  and  an  alkaUiuc  eolation  pn>- 
..Um*1  j^u4»,  /''lyt/.  :iy,  70;  Ana.  Ffuinn.  6.  V2). 

,.\w,.,i.f    I*'   CiiiJufHoie.  —  Tho  oa*i!y   formed  solution   of   3  at 
;  ^  .\  ......x    x:ts\  \   H.  i>>vxvliic  acid  (^wi,  47<>^  in  warm  alo.^hol  leaves 

.  »  ,.v ..«.  *a    .ui    uiiciui'iiei    iiKis*^   i*-:*.>3uMo    in   water   and   ether 

,»  .,:■...  -.^    'vi\*^cs  \u  the  >;i:iie  ziv-n>r  as  quimao  towaria  ijZtac 

....    ...      .-.,...      V'-'-iicId^ 

,*.,».:»....  •,  "v*,  .Nx>  n  1  ti>  ••ii*''*  ,V  AOMii..."  :i:  5.7^  ir.  O-Soi  m  10'. 

ov  5^  .«:   iV     *.U^^ff<  .      -"^ftss.  i>-s**  ,r.   :>>.    ia;t»  of  'rtid 

,s.  .     ,    ^»  ^    >L,\^,   -  '.:*•*>  ■;«.">  .c   kits  *.;.>'  Alo.ht.^I.  ;uiii  in 

...^   .   ^.    i!«  1    •   ■»    ■•  .•  *•:  '  *      Nir^i^  Ji  v*-L.:«  (Ln  l  a  4*mi  pars 

.^    .        ,.  ■  .1          w'.         '•   ■:**•* ^^  »c -.Jt:  :i.i-ii:^  i*i\iz   Hrimaiiuj; 

,  .     ...  .>  ••  '*•'    •"    *^    v.i4*N  .1    :«.».ii:L^  fci.' iji  I  .  "f«*!iwabe». 

,,.         .:.  .*  '*     ■   \  ^».i"-'-    ".»■.■  MM' !*«-'i    "-fli  u»:  Ut."  Qt  dc  stiimii^a 

I  .  ».<«*-   J'.-.'..  '<'.iii:\ii  it";vj?i-:>  TV'.— "uiniu  in  ■••mliti)^ 

Nov     ■  "^  .'       ■"■•N    \     '/«>"•    »   <:.   r"     '""^'.On   It  liy 

.^-       ...  .*    .         •.         '■.■?^-    J^    ":;  y    ir       i:   l."-*     ii-'s  ■ »!  -tbrt' 

^    .  ...   -    .        -.;.'*    :.■■.  :i  -"■'   ^-*':-  ■■.    '■  ■■:!:•  ij^'tfaer 

rv"^      .  >■         ■-'-'*        i.:-.    •.:'.-'--.«r     iv ■•_■  :itr- 1 Liatii IS 

_  ^  '1.  .'-.-..A  ..■       :.    -*•    *-i^s     ivta-<m- 

• '^     .       >  •         >■    •""     '^■--  ••  ^-•"  .        ik.u*--      .••.•■I     lUKUunuM 

■  ^.^.  .'.■'* 'r.  .1  VI  r;.-:    .^,  141  n   •;■.  .  ■•trrnrn'w 

..I     I      >.      t'lii'-jji;  in    I"«i   'jtixv:*-    '.     •.   r-     /;■    I*,  ctii- 

..^  .      ^::  A.i.'i.'.  !iil:i-i'irii.'}iiiiiiLii   di«*i.« ;  -    iwiiv    ^  -w.i- 

^  -^      1..       ■  -L     '1    ""fv  -ii/. 


Ciuchonidine. 


Ufpu'f.  >iK  :J'j:?;   'J^  S?--! ;    :•: 


**.  tv/*^'*-  ^•^^-  ''•'•/^-  -'"-";   ■^["''  ^■'''-   ■'•;■ 
S2,  ;j;jy ;  c"'<*;"*-  '-'''*■•  ^"^^'^  ^*'^'  ^"U-^  - 
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^ 
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N,  J,  Pharm.  2%  4f 

tA  pr,  Chem,  59*  225  ;  Kftpp'n  Jahr^her^ 
Pasteur.     N*  */.  Pii^trtn.  2:3^  123  ;  CnmpL 

58,  376  J  Kapps  JahreMbeK  1853,  472, 
Heeai'ATH.     PhiL  Mmj.  [4]  U,  224  ;   J, 

Jahresbtr.  1857,  4l>5, 
KEiufER.     j4na/,  Zeitschrift^  1,  153, 
C.  Maxm-     Muss.  Phunn,  Zeitschr,  2,  No.  3  and  4  j  Pharm,  Vierielj,  13, 

245. 
F.  Koch.     N.  Jahrh,  Pharm.  22,  240- 

The  Ciacho^idlne  of  Patt-eur ;  Ckiituiine  of  Winkler^  L«^rij  gtahlachniidt,  and 
BuMjr  &  Guibourt.  Not  to  be  ooufounded  witii  the  ciHehonidiMe  of  VVitt«teiti 
(xiii,  3S6  and  xvU,  22 B). 

Discovered  by  Winckler  in  1845,  but  not  obtained  free  frorn  quinijie 
or  t|uirudiue,  as  it  was  cnlmired  grecjn  by  ehiuriiie-wattir  ami  auimtniia. 
It  tx^uii^  in  a  bark  i*©9t;mbliii^  China  Iluamahesj  and  also  in  C'hina 
Mnraeaiho  (Wiggera,  415)  (W^iockler).  A  bark  described  as  China 
Jlogota  c^Hilaius  2'(>4  p.  c.  of  cmcliona-basesj  |irineipally  elQchonidirie 
-with  a  little  quinine  (IjcerH),  It  pmbably  occnra  in  tliu  bark  of  Cin^homx 
ihmta  micraniha  and  €m*difoUa^  ^n^  in  Bolivian  barks  (IIo ward).  lu 
many  other  cinch oua-barks,  together  with  qmulne  and  ciuchomtie. 

According  to  Kt^rner,  a  long'-unrectjgniscd  cinchona- bs^jjo,  differing 
fmm  cincUouidijie,  is  found  in  comnierca  under  that  name.  It  fonns 
shining  laminae  and  needles ;  its  hydrtxjhlorate  crystalliseB  in  Imrd, 
long,  rhombic  prisma* ;  the  sulphate  m  pnlverulont,  and  8t»hible  in  10^ 
parts  of  water  at  15"^-  Leei's  also  loinid  in  Zimmer^s  diichonidinej  aa 
unknown  base  richer  in  carbrm, 

l\  Ktx;h  distinguishes  Winckler's  quinidine  fnjm  Pa«teur'»  dticho- 
nidine,  but  does  not  aclequat*;ly  chamclerise  the  two  bases,  Winckh.^r's 
quinidine  occnrB  generally  tn  Cartbagena  bark,  together  with  cincho- 
nidine ;  less  frequently  in  Pitayo  barks,  and  never  in  Call  say  a  bark. 
It  forms  small  granules,  which  do  not  tiu'n  dull  in  the  air,  and  dissolve 
abundantly  in  alcohol  and  ether-alcohol,  but  are  nearly  insoluble  in  ether* 
The  sulphate  forms  long  transparent  needles,  harder  and  Iesi4  flexil>le 
than  those  of  sulphate  of  quinine,  and  having  a  vitreous  lustre.  The 
crystals  turn  brown  in  sunlight*  do  not  fluoresce  w^hen  dissolved  iu 
sulphuric  add,  and  give  off  20  p,  c.  of  water  at  80 — 100°,  The  hydro- 
chlorate  forms  large  transparent  octahedrons,  —  Pasteur's  cinchonidine 
occurs  to  the  extent  of  1  per  cent,  in  the  Carthagena  barks,  w  hich  are 
scarcely  known  in  commerce  (*ep  ahwrtq*  It  fornie  short,  six-sided 
prLsms.  f>ennanent  in  the  atr,  and  difficultly  Bolnble  in  alcohol  and  ether. 
The  sulphate  resembles  the  sulphate  of  dnchonidine  described  below 
(Koch), 

Sulphate  of  cinchonidine  is  Bom^tiMes  obtained  in  the  preparatinn  of 
sulphate  of  quinine,  and  m\  this  acccjunt  it  formerly  occurred  as  an 
admixture  iu  the  quintne  and  quinine*  salts  of  commerce..  It  is  also 
Sold  under  the  name  of  Chi  nidi  num  suipharicum. 

Purtfimdon.  L  Commercial  cineboniLline  Is  e^chanst^d  with  etlier, 
which  dissolves  out  a  large  quantity  of  quinine  and  resin.  The  nndis- 
soH'cd  jMjrtiou  is  treated  with  hot  alcohol  of  BO  p.  c,  and  the  solution 
is  digested  with  animal  charcoal  and  allowed  to  evaporate  slowly, 
whereby  colouicd  crystals  are  obtained.    The  cryiitala  ate  ot^wv^^TWi 
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E^s  fimnnla,  whereas  Limpricht  (Lehrh.  11 RO)  re^rds  Leera  and  Stahlscbmidt's 
I  difEbrent  from  Panteur's  cinchonidine,  and  considers  the  latter  body  identical 
liwabe's  bctacinchonine  (p.  200).  But  inasmuch  as  Pasteur's  base  exerts  a 
ded«  and  Schwabe*s  a  nght-lianded  action  on  polarised  light,  Limpricht*s 
I  obriously  erroneous.  Moreover  Stahlschmidt's  analysis  of  methyl -cinchoni- 
,  883)  can  scarcely  be  accepted  as  evidence  of  the  correctness  of  Ijeers*s 
I  uid  his  analyses  of  the  cinchonino  derivatives  also  gave  too  little  carbon 


itions,  —  1.  When  heated  (under  the  conditions  stated  under 

iipnine)  the  salts  of  cinclionidine  are  converted  into  salts  of  ciu- 

""  ane  (Pasteur).  —  2.    Fused  cinchonidine  takes  fire  when  more 

^y  heated,  burns  with  a  rod  smoky  flame,  evolvinp^  an  odour  of 

Ine  and  bitter  almonds,  and  leaves  a  little  easily  combustible 

)al  (Winckler ;  Leers).    A  slight  sublimate  is  sometimes  obtained 

i  glass  tube,  and  consists,  according  to  Winckler,  of  unchanged 

Jionidiue.  —  8.  Cinchonidine  dissolves  in  oil  of  vitriol  and  strong 

J^iric  addj  without  colour :  the  solutions  turn  brown  and  docomj)080 

yi^-lien  heated  (Winckler).   On  addition  of  chromato  of  potash,  tlie  solu- 

It-aon  assumeB  a  pale-yellow  colour,  as  with  cinchonine,  not  dark-yellow, 
ifr  «Ad  is  the  case  with  quinine  (Buchncr).  —  4.  Cinc^honidine  forms,  with 
r  iodine  and  sulphuric  acid,  a  comj)ound  closely  resembling  sulphate  of 
f  (odo-quiiiine  (llerapath).    See  below.  —  T).  A  solution  of  cinchoin'dine  in 
cJilorine-waUr    is    not    altered    by   ammonia   (Leers):    according  to 
\Vitt8tein,  ammonia  colours  the  solution  a  dirty-yellow,  and  at  the 
.iime  time  throws  down  grey-whit^  flocks,  which  dissolve  to  a  wine- 
yellow  liquid  in  a  larger  qnantity  of  ammonia.    Cinchonidine  is  not  rod- 
■leiiod  by  chlorine-water,   ferricyanide    of    potaHsimn,  and  anmionia 
.  Mann).  —  6.   Cinchonidine  combines  with   iodide  of  methyl^   forming 
.ydriodate  of  methyl-cinchonidine  (Stahlschmidt).  —  7.  Yields  chinoline 
xiii,  2iS)  when  heated  with  hydrate  of  potash. 

Combinations,  Cinchonidine  dissolves  less  freely  than  quinine  in 
uoler (Winckler);  in  2580  parts  of  water  at  17°,  and  in  1858  parts 
boiling  (Leers). 

Cinchonidine  dissolves  somewhat  slowly  in  acids^  forming  neutral 
aalta.  According  to  Winckler,  solutions  containing  excess  of  acid  are 
fluoroscent,  but  according  to  llerapath,  very  feel)Iy  so.  The  salts  are 
either  mono-  or  bi-acid,  and  for  the  most  part  crystallisable.  Tluiy 
fiEMcdve  in  water  more  easily  tlian  the  cora's|K)nding  quinine-salts,  and 
▼eiy  freely  in  alcohol,  but  are  nearly  inKolul>le  in  ether.  From  aquerms 
gohitions  of  the  salts,  ammonia  and  caustic  alkalis,  and  their  ciirbon- 
etes  and  bicarbonatcs,  throw  down  white  jtn^cipitatcs,  which  Ixx-ome 
erystolline  on  standing,  and  are  (nearly)  insoluble  in  excess  of  the  pre- 
oipitants  (Leers;  Winckler).  Ammonia  in  excess  dissolves  freshly 
precipitated  dnchonidiue  less  easily  than  quhiidine  or  quinine  (Kerner ; 
llann> 

PkomhaUof  Cinchonidine.  —  Thrown  down  from  the  mono-sulphate 
M  a  wnite  precipitate,  by  a  slight  excess  of  phosphate  of  soda.  ^licro- 
eoopio^  transparent  4-siacd  pnsms,  perpendicularly  truncated.  Loses 
ill  irater  at  100''  (Wmckler). 
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Ihfpo$idphiIe   of   Cinehonkline,  —  A  solution   of  the   moiio-s 
mixed  with    liy|x»8qliJiit©  of  soda  yields,   on  cooling,  loDg  alen 
needles,  difficMltiy  Bolubio  in  watjr,  but  more  cattily  soluble  in  aloohibl 
(Leers). 


Sulphate  of  Cinchonidifw,  —  A* 
ing  dilute  Bnlphiiric  acid  with  oiiiehouidliie  and  eTaporating, 


Mono^add.  —  Obtmned  by  iiemmik* 
houidiiie  and  eTaporating,  KtidiatM 
gi'(>iip8  of  long  needles,  having  a  silky  lui^tre  (Leers),  Re(*emblL*s 
Bulphate  of  quinine,  but  appears  uuder  the  micmecope  as  delicate 
transparetit,  4-sided  uet^dlei^,  j.»er|.rtiiKUeu!tirly  tnnicated  (Wineklor)* 
The  ijioist  sulphate  is  gelatinoua  and  curdy ;  when  dry  it  re»enihli»fi 
mngnesiii  (Keruer)^  I>a23diiag  dead-white  (WiJickler)^  NirtltnJ 
(Leers). 

lJi6m>l?es  in  97  parts  of  culd  water  (Buflsy  &  Giiibonrt) ;  iu  78  ptrts 
of  culd,  and  in  4*2  fiarts  of  ln^t  wat4>r  (lioward);  in  95  to  lOO  jiartii  of 
^^ater  at  15"  (Kerner).  Th'.^  salt  dried  at  110"*  di^snlvcs  in  130  parts  of 
water  at  17"*,  and  in  16  parts  boihtig  (Leers).  Dbflf»h'e8  in  a  mid 
saturated  sulutii^m  of  tt Ruber's  salt,  but  i;^  alin^rst  insoluble  in  aqueooA 
Rncbell©  salt,  so  that  the  li Unite  is  not  ivndered  lurbid  by  amm<mi» 
(Mai;n)*  Dissolves  very  easily  (Leers),  more  freely  than  sulphate  iif 
quinine  (Bussy  &  Ouibourt),  in  alcohol,  but  is  aliuttst  insoluble  in 
ether  (Leera),  —  The  air- dried  wait  eontains  17'52  p.  c,  of  wat^r,  and 
&'48  of  sulphuric  aeid  (Wiuckler)  (C«N»11*H)*,S0»,H0  -|-  6  aq,  =  I6i 
p.  c.  a*i.,  9  41  SO*), 


L              According  ttt  Pa^imr. 
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B.  Bt-acid.  —  Delicut^^  dull,  asbestos-like  needlfs,  \oemg  I7'5  fi^c. 
of  water  at  IW\  and  l^  p.  c,  on  melting  (Winckler), 
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Chhrttir  of  Cmchamdme*  —  Obtained  by  doanmpcvsing  ttio  mon 
sulphate  with  chh.)rate  of  putash  and  cry b tall iJsijtg  Uie  product  fi! 
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alcohol.    Tufts  of  long  white  prisms,  which  melt  to  a  transparent  liquid 
when  heated  and  then  explode  violently  (Leers). 

Hydrochlorate  of  Cinchonidinc,  —  A.  Mono-acid,  —  Warm  aqucou.% 
hydrochloric  acid  is  neutraHsed  with  cinchonidine,  and  the  solution  is 
left  to  evaporate  spontaneously.  The  salt  fonns  large  rhombic  prisms 
having  a  vitreous  lustre  (Leers) ;  nearly  regular,  thick  rhomboY  ial 
octahedrons,  whereas  the  hydrochlorates  of  all  other  cinchona- bases 
cr^\stallise  in  long  needles  (Kerner).  AV'^hen  dried  at  lOO**  it  dissolves 
in  27  parts  of  water  at  ITO""  and  very  easily  in  alcohol,  but  scarcely 
in  ether  (Ijeers). 

According  lo  Pasteur. 
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According  to  Leers, 
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Leora  supposes  the  salt  dried  at  100°  to  contain  water,  which,  however,  is  not 
proved. 

B.  Bt-actd,  —  To  the  salt  A  is  added  as  much  hydrochloric  acid  as 
it  contains  already,  and  the  niLxture  is  allowed  to  evaporate  spontane- 
ously. Large  shining  crystals  belonging  to  the  oblique  prismatic 
system,  w,  i',/(fig.  85).  ?/  :  u'  right  and  left  =  95"  ;  i  :  m  =  98** ; 
/:  M  =  116° ;  I  :/=  127^  about.  From  predominance  of  i  and  /  the 
crystals  have  the  appeai-ance  of  horizontal  rhombic  prisms  (Kopp). 
After  dryuig  over  oil  of  vitriol,  the  salt  loses  6 '8  p.  c.  of  water  at 
100**  (2  at.?  =  4-5  p.c.  HO).  IMssolves  very  easily  in  water  and 
alcohol  (Leers). 
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In  ibis  salt  also  the  amount  of  water  is  not  definitely  established. 

Hydroftuate  of  Cinchomdine,  —  Cinchonidine  suspended  in  water  is 
dissolved  by  hydrofluoric  acid  vapour  to  an  opalescent  liquid,  which  on 
spontaneous  evaporation  deposits  white  silky  needles,  easily  soluble  in 
water  (Leers). 

NUraie  of  Cinchonidine,  —  Fine  large  warty  crusts,  having  the  ap- 
peanuioe  of  enamel,  obtained  by  neutralising  nitric  acid  vrltU  emciVcyc^* 

YOU  XTII.  ^ 
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dine  and  leaving  tbe  eolutiou  to  evaporate.    Dissolves  very  e«sily  in 
water  (Leers). 

lodomercurate  of  potassium  throws  down  a  yellowish- white  amor- 
phons  precipitate,  even  from  very  dilute  solutions  of  cinchonidine 
(Delffs). 

Chloromer curate  of  Cinchonidine. — Obtained  by  adding  a  warm 
alcoholic  solution  of  cinchonidine  acidulated  with  hydrochloric  add, 
to  an  equal  quantity  of  alcoholic  mercuric  chloride,  and  leaving  the 
mixture  to  cool.  —  Small  pearly  scales,  which  do  not  lose  water  at 
100°  after  drjang  over  oil  of  vitriol.  Dissolves  with  difficulty  in  cold 
water  (Leers). 

According  io  Pcutetir, 
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Cinchoiiidine-salts  form  a  white  precipitate  with  nitrate  of  m'her; 
bright-yellow  with  terchloride  of  gold;  brown  with  chloride  of  palladium 
(Leers). 

Chloroplatinate  of  Cinchonidine,  —  Orange-yellow  precipitate,  con- 
taining, on  an  average,  after  washing  with  acidulated  water  and  drying 
at  110**,  27-11  ]).  c.  platinum  (Leers). 
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l>eri!  tiippoflcs  the  salt  to  contain  4  at.  of  water  which  is  not  shown  by  the 
analj^is. 

Cinchonidine  is  not   precipitated    by  pldtinocyanide   of  potoimum 
'Delffs). 
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Sulphocyanide  of  ammonium  gives  a  white  precipitate  with  salts  of 
cinchonidine. 

Formate  of  cinchonidine  f(»rm8  long  silky  needles,  easily  soluble  in 
water  (Leers). 

Acetate  of  Cinchonidine,  —  Obtained  by  dissolving  cinchonidine  in 
warm  dilute  acetic  acid,  and  coohng.  Fine  silky  needles,  which  give  off 
acid  on  drying,  and  are  very  sparingly  soluble  in  water.  The  mother- 
liquor  jieldfl  other  needles,  more  easily  soluble  in  water  (Leers). 

Oxalate  of  Cinchonidine.  —  Alcoholic  oxalic  acid,  neutralised  with 
cinchonidine,  crystallises  on  cooling  in  long  silky  needles,  very  sparingly 
soluble  in  water.  The  mother-liquor  yields,  by  spontaneous  evapo- 
ration, dull  whit«  nodules,  more  easily  soluble  (Leers). 

Butyrate  of  Cinchonidine.  —  Large  porcelain-like  nodules  and  crusts, 
having  an  odour  of  butyric  acid.     Easily  soluble  (Leers). 

Tartrate  of  Cinchonidine,  —  A.  A  neutral  solution  of  cinchonidine  in 
tartaric  acid  deposits  first  slender  needles  having  a  vitreous  lustre,  and 
afterwards  dull  white  nodules.  —  B.  A  hot  acid  solution  yields,  on 
coohng,  small  pearly  needles,  very  difficultly  soluble  in  water  (Leers). 
The  ^xtrotartrate  and  antitartrate  of  cinchonidine  undergo,  when 
heated,  the  transformation  into  cinchonicine-salts  described  under 
cinchonine  (p.  217)  (Pasteur). 

Cinchonidine  when  boiled  with  tartar-emetic,  does  not  yield  a 
double  salt  corresponding  to  that  obtained  with  cinchonine  (Stenhouse). 

Valerate  of  Cinchonidine,  —  Warty  cmsts  smelling  of  valerianic 
acid.  Turns  brown  and  decomposes  on  evaporation  over  the  water- 
bath  (Leers). 

Citrate  of  Cinchonidine,  —  The  neutral  solution  yields  small  needles, 
sparingly  soluble  in  water  (Leers). 

Hippurate  of  Cinchonidine,  —  Hot  alcoholic  hippuric  acid  is  neu- 
tralised with  cinchonidine  and  left  to  cool.  Long,  silky,  fern-like- 
laminse,  easily  soluble  in  water  and  alcohol  (Leers). 

Kinate  of  Cinchonidine,  —  White  silky  needles,  easily  soluble  in 
water  and  alcohol  (Leers). 

The  salts  of  cinchonidine  are  precipitated  of  a  dirty-yellow  colour 
by  tannic  acid  (Leers).  —  Cinchonidine  behaves  towards  oleic  acid  and 
olive  oil  in  the  same  manner  as  quinine  (Attfield). 

Cinchonidine  dissolves  slowly  in  cold  alcohol  of  80  p.  c.  to  nearly 
the  same  extent  as  quinine,  and  in  all  proportions  in  boihng  alcohol. 
Water  turns  the  solution  milky,  and  after  some  days  throws  down  a 
crystaUine  powder  (Winckler).  Dissolves  in  12  parts  of  alcohol  of 
sp.  gr.  0-835  at  17°  (Leers);  in  105  parts  of  alcohol  of  90  p.  c.  at  15° 
(Bussy  &  Guibourt). 

Soluble  in  144  parts  of  ether  at  12*5°  (Winckler) ;  in  143  parts  of 
sp.gr.  0*728  at  17°  (Leers);  in  158*5  pai-ts  of  ether  (Bussy  &  Gui- 
bourt). 


^^ 
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Appmdtx  to  Cinchomdhfe* 

1.  Wittsteia's  Cmchonidine, 


Already  treuteJ  t>f  ;ih  C*^V  11^=^0  (xili,  3:ii;).  KL^seinblcs  most  Dearlj 
the  ciiichotiiilino  of  Psistemv  fi*c>m  wlucli,  huwcTer,  it  diflfers,  accocding 
to  Ileraputh,  in  tbo  prui>ertieH  <if  iii^  coin  pound  with  iodhie  and  suU 
phunc  \m*L  Chichonidme  prt^pared  by  Wittsteln  was  oxaminod  by 
De  Vi'ij  {Htmrmmui^^  Tijihehrtjl  ror  Wi^tenaclt,  Phnrm.  p]  4  Jahrg<| 
Kopp^  Jahresber.  ]857»  405);  it  was  coh:)ured  and  contiuned  aulphuric 
add,  and  was  fuund  tu  be  a  mixturo  of  rasUnir  8  hrTo-rotat<jrj^  cinchum- 
ditic\  di3Xtro-rotat<jry  cinchrjriino,  aird  probably  a  third  ba^e,  After- 
wardn  u  IxMly  pr*^ pared  by  Howard,  and  reeoi^^niRcd  by  \VitL»5i:t:?in  as 
cinoboiiidiu<^,  was  found  to  jiave  a  loavo-rutattMy  action  on  pohimcd  light, 
and  was  identical  witli  Pastaur'«  cirRThonidirK?  {I>t'  Vrij,  N.  ./.  Pfmrm, 
31,  187).  The  desinnption  of  the  salts  jEpvcn  below  Beems  to  show 
alao  tliat  the  substance  investigated  hy  Cr'awfurd  {Pharm.  Vta tcfj*  7, 
535),  if  it  belong^ed  to  the  known  cinchoua-bast3S|  may  bQ  regarded  m 
identical  with  Fastctir's  ciiiehonidiue. 

Sulphate  of  Ctnchomdiue, — a.   Mmto-acid,     Prepared  witli  eicCG« 

of  cinchonidinc?  and  dilute  acid.  Radiate  groui>@  of  jjearly  tieedle*^ 
which  in  concentrated  solutions  aro  matted  togt^lher  in  a  jelly^  and 
dry  uptoau  apparently  arnorphon.'^,  curdy  mass.  Kent  ml,  Dissolvciiin 
94*6  parts  of  water  at  10*^  ;  in  ita  own  weight  of  boiling  water;  iu  47*9 
parts  of  alcoiiol  at  10^;  and  U  parts  of  boiling  alcohol ;  in  18  parts  of 
ether  of  sp,  gr»  074  at  W  (Crawfur<J}* 


c«N=H*ci3.... ,« 280  __    nm 

SOa .,.,, 40     11  23 

*  HO ...,..., „»..    se  •...*„     10  u 


11C56 
.      1106 


C»H^H»0\nO,SO»  +  3*q. 


356 10000 


100  00 


b*  Bi^acuh  —  Acid  amorphous  gutu,  easUy  soluble  in  water  and 
in  alcohol  (Crawfurd). 

Htfthochhmte  (}f  Cmchomditw, — Fomicfl  by  warmmg  dihito  hydix*- 
chloric  acid  with  dnchonidine  till  the  solution  tR'quiros  a  neutral  readiou. 
—  Colourless  octohedrons,  turning  cloudy  at  80"^  fmin  1osj&  of  water, 
Disiiolv^ert  in  27"7'>  parts  of  water  at  \i\\  and  in  \  part  of  hoUiiig 
water;  in  5*H7  part**  of  alcohol  at  lO"*,  aiid  ii:  ^  part  of  boOioir 
alcohol  in  10*5  paita  of  ether  of  sp.  gi\  0-74  at  10^  (Oniwfurd), 

CmwfaH, 
€«lff^iPW  ..,.„. »   280 &8 45   mm 

2  Htn  » »,„„.......,      7»    ,......,      16'24    ,., IB  IS 

14  HO  .,...» „«     199    SeSl     ......      ^4« 


C^XJfiI»0*^IICl  +  14i4 **7» 


100^00 


100  00 


Nitrate  af  Oinchmttdin^,  —  ».  Mmay-acid. — On  neutralising^  warm 
dilato  nitric  aciil  compldely  %ith  cinchonidine,  there  separate*  an  oily 
layer^  which  frnlidiiies  to  a  crystalline  xn^m^  whilst  colourloea  rhombo- 
hothona  containing  a  larger  proportion  of  water  cryatalUse  from  ihc 
hqnid  beneath,  —  KeutraL     \crj*  bitter*    The  salt  contaiaiug  S  aloisfl 
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of  water  dissolves  in  78-52  parts  of  water  at  10°,  and  in  its  own 
weight  of  boiling  water  (Crawfurd). 


Oily  layer, 

C^IPH^O^ 280    

NO* 64    

.      70-51    .... 
13-60    .... 
16-89    .... 

Crawfurd. 

7008 

13-52 

7  HO 63    

16*40 

C»N»H»0»,HO,NO»  +  6aq 397    

Bhomholiedrons, 

C^N»H»02 280    

NO* 64    

9  HO 81     .... 

100-00    .... 

..      67-47    .. 
..      1301    .. 
..       19-62     .. 

....     100-00 

Crawfurd. 

67-90 

13-09 

1901 

0*N2H»0»,nO,NO*,  +  Saq 415     10000    10000 

b.  Bi-acid,  —  Acid,  amorphous  gum,  easily  soluble  in  water  and 
in  alcohol  (Crawfurd). 

Acetate  of  Cinchomdine. — White,  crystalhnc  powder,  bitter  and 
neutral.  Dissolves  easily  in  water  and  alcohol,  less  freely  in  ether 
(Crawfurd). 

Crawfurd. 

e»iS*H»03 280    72-73    7297 

C^E^Cfi 61     13-25    1310 

6  HO 64    1402    1393 

C»N'H»0«,C<H^O<  +  Saq 385     10000    lOOOO 

Dextrotartrate  o]  CjwcAo/?tc?i/j«.  —  Precipitated  on  mixing  alcoholic 
solutions  of  the  acid  and  cinchonidine.  According^  to  Crawfurd 
2C*N'H*0»,C»HH)^^  Nearly  insoluble  in  water,  alcohol,  and  ctlicr 
(Crawfurd). 


2.  Fseudoquinine. 

Mengarduque.     N.  J.  Phann,  14,  343 ;  Compt.  rend.  27,  219  ;  J,  pr. 
Chem.  45,  356 ;  Kopp*8  Jahresber.  1847  &  1848,  621. 

From  the  extract  of  an  unknown  cinchona-bark,  which  yielded 
neither  quinine  nor  cinchonidine.  —  The  extract,  boiled  with  water  and 
an  equal  quantity  of  sal-ammoniac  till  the  evolution  of  ammonia  ceased, 
deposited  on  cooUng  a  large  quantity  of  a  brown  syrup,  after  which 
aqueous  ammonia  added  to  the  supernatant  Uquid  threw  down  yellow 
flocks.  These  flocks  were  dried  and  treated  with  cold  ether,  in  which 
a  large  proportion  dissolved ;  and  on  evaporating  the  ethereal  solution 
the  pseudoquinine  remained  in  the  form  of  a  white  powder. 

Tasteless,  irregular  prisms,  melting  when  heated.  Contains,  on  an 
average,  76*60  p.c.  C,  10-3  N.,  8  15  II.,  and  4-95  0. 

Pseudoquinine,  when  heated^  burns  with  a  blue  flame  and  leaves  no 
residue.  —  Its  solution  in  chlorine-water  is  coloured  reddish-yellow  by 
ammonia. 

Insoluble  in  ivater^  but  soluble  even  in  very  dilule  acids /v3ijL\\v^\\i^ 
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tlic  organic  acids.  The  salts  are  precipitated  by  ammouiai  potash^  and 
8oda,  but  pseudoquininc  expels  ammonia  from  Bal-ammomac  on  boil- 
ing. —  A  neutral  solution  may  be  formed  with  sulphuric  acid:  it 
tastes  shghtly  bitter,  and  when  concentrated  yields  fine  flat  prisms. 

The  hydrochlorate  does  not  crystallise. 

Pseudoquinine  dissolves  in  alcohol^  especially  when  hot,  and  is  pre- 
cipitated from  the  solution  by  water.  BoiUng  ether  dissolves  only 
traces  of  it. 


Conjugated  Compounds  of  Cinchonine  and  Cinchonidinty  and  Comjtoundi 

derived  therefrom. 

Cinchonicine. 

Pasteur.     Compt.   rend,  37,    110;   X.  J,   Pharm.  24,    161;   J.  pr, 
Chein.   60,  129;   Ann,  Pharm,  88,  209;  Chem.    Gaz.    18o3,  321; 

Kopp\<  Jahresher,  1853,  473. 

Formation,  By  heating  salts  of  ,'cinchouino  or  cinchotiidine  to  a 
t€MniH^raturo  at  which  they  melt  without  undergoing  complete  decompo- 
nition,  both  bases  aro  converted  into  one  and  the  same  isomeric 
product,  ouichonicine. 

Preparation.  Sulphate  of  cinchonine,  with  the  addition  of  a  little 
water  and  8ul|»huric  arid,  is  heated  to  12(V  ur  130°  for  three  or  fimr 
hours,  whereby  a  slightly  coIouixhI  pnHiuct  is  obtained. 

Properties,  Cinchonieine  is  precipitated 'from  its  solutions  in  the 
form  of  a  seniithiid  rosin.  It  is  very  bitter  and  antifebrile.  Exerts  a 
.slight  tlextnm>tutory  action  on  |>olarist\l  light. 

i'inohoiiieine  is  inst>luMe  in  iraUr.  —  It  combines  with  carhfmic  and 
other  iictds,  anil  expels  ammonia  from  the  salts  of  that  base. —A 
Holution  of  einelnuneine  in  aqm\>us  racemic  acid  dejKJeits,  at  first, 
erNNtals  iN>nsi'<ting  prineip:dly  ot  antitartmte  of  cinchonicine,  whiUt  the 
Uiother-liqnid  iNUUains  the  eiiiehonieinesalt  of  <lextrotartaric  aci<L  The 
ratvmie  aeid  is,  then^foiv,  >plii  up  in  the  manner  described  at  page 

Cini'honieine  dissolves  very  easily  in  alcohol  and  ether. 


Hydrocinchonine. 

iKliorsK.     r, .  pt,  rcud,  AC\  lo07 ;  J,  pr.  Cheuu  74,  227;  Ann. 
UW»  »1I7  ;  A".77»V  J.ihreshcr,  18:>8,  370. 

iiiwiW.     iVn(«iii>  WO'  mv>rv  than  riuchouiue. 
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Hydrogen  is  evolved  in  a  mixture  of  sulphuric  acid  and  sulphate  of 
cinchonine  by.  the  addition  of  zinc ;  and  after  some  time  the  solution  is 
precipitated  by  excess  of  ammonia.  The  oxide  of  zinc  redissolves  in 
the  ammoniacal  Hquid,  and  there  remains  undissolved  a  tenacious  sub- 
stance, which  is  purified  by  dissolving  it  in  alcohol  and  evaporating  the 
filtered  solution. 

Amorphous,  not  bitter  resin,  obtained  in  the  anhydrous  state  by 
drying  at  150*'.  —  Ilydrocinchonine  dried  at  120  ^^  contains  2  at.  water, 
one  of  which  is  expelled  at  140**. 


40  C   

2  N  

at  1  U)«. 

240     

28     

....      71-61 
8-35 
806 

...       11-95 

SohUtzcuberger. 
71-56 

27  H 

....       27     

804 

6  0  

40     .... 

40  0   

2  N  

....     335     

at  120«. 

....     240     

....       28     

...     10000 

...       69-76 
814 
814 

....       13-96 

Schtiteenberger. 
69-46 

28  H 

28     

802 

6  0  

48     

C*'N2n»0,2HO 

....     844    

....     100-00 

The  salts  of  hydrocinchonine  are  very  soluble.  —  The  platinum-salt 
dried  at  100°  contains  27*1  p.  c.  of  platinum,  corresponding  to  the 
formula  (>«N»H»^,2IICl,2PtCl»  (calc.  27-06  p.c.  Pt.). 

Hydrocinchonine  dissolves  easily  in  cold  alcohol  and  ether. 


Oxycinchonine. 

C*«N»HK)*  =  C«N»H"0*,H». 

H.  Stbeoker.     Ann.  Pharm,  123,  379 ;  abstr.  N.  Br.  Arch.  115,  169. 

An  alcoholic  solution  of  bibromocinchonine  is  boiled  with  alcoholic 
potash  (or  oxide  of  silver)  so  long  as  bromide  of  potassium  continues  to 
be  formed ;  the  free  potash  is  neutralised  by  carbonic  acid ;  the  solution 
is  evaporated ;  and  the  residue  is  treated  with  water  to  remove  salts 
soluble  in  that  liquid.  The  insoluble  portion,  dissolved  in  alcohol, 
yields  crystals  of  oxycinchonine  on  cooling  and  evaporating  the 
solution. 


Colo\ 
40  C  

Krless  crystalline  lamina, 

,.    240     7407     .. 

..      28     8-64 

..       24     7-41     .. 

32     9-88 

n.  Strecter. 
mean. 
73-80 

2  N  

24  H 

7-46 

4  0  

C«N'BP«0<    .. 

..     324    100-00 

Jaomene  witli  qmnine,  qtdnidine,  and  quinicine,  also  with  Sditttzenberger*8  pro- 
duct obtained  bj  the  action  of  nitrous  acid  on  oinchonine  (p.        ' 
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Oxycinchonine  does  not  produce  the  green  coloor  which  is  produced 
by  quinine  with  chlorine' water  and  annuonia. 

It  dissolves  in  acids,  forming'  sohitions  which  are  not  fluorescent. 
The  mono-acid  salts  crystallise  with  difficulty ;  the  sulphate  and  oxalate 
most  easily.     Bi-acid  salts  have  not  been  obtained. 

Sulphate  of  Oxf/dnchonine,  —  Crystals  which  lose  their  water 
partially  in  dry  air,  and  completely  at  100**. 

al  100'.  H.  Streckcr. 

C«^n2^0^ 324    86  80 

HO 9     241 

S()3 40     10-73     10-8 

e«>J2^2^o^uo,so3  ....   373   10000 

Platinum-salt,  —  Bichloride  of  platinum  throws  down  from  the 
solution  in  hydrochloric  acid,  pale  yellow  flocks,  which  are  sparin^y 
soluble  in  hot  wator,  and  insoluble  in  alcohol  and  ether.  Contains 
26*3  p.  c.  of  platinum,  corresponding  to  the  formula  C*"N*H*H)*,2IIC1, 
2PtCl»  (calc.  26-87  p.  c.  Pt.). 

Oxycinchonine  dissolves  in  alcohol^  and  slightly  in  ether. 


Cinchonine-sulphuric  Acid. 

C**N»H»*SO»  =  C^N»H«K)*,SO». 

ScHiJTZENBERGER.  Compt,  rend.  47,  235 ;  J.  pr.  Chem.  75,  254 ;  Ann, 
Fharm,  108,  353;  Chem,  Centr.  1858,  684;  Kappas  Jaknsber, 
1852,  370. 

Acid^  sulphocinchoniqvf, 

Cinchonine  is  dissolved  in  fuming  oil  of  vitriol ;  the  solution,  after 
standing  for  some  time,  is  diluted  with  water  and  neutralised  with  bai^'ta ; 
the  filtrate  is  evajx)rated ;  and  from  the  baryta-salt  which  remains 
the  cinchonine-sulphuric  acid  is  separated  by  means  of  sulphuric 
acid. 

Solid,  amorphous,  acid  mass.  —  Dissolves  in  all  proportions  in 
water. 

Baryta-salt,  —  Transparent,  friable,  vitreous  mass,  having  ft 
sUghtly  bitter  taste.  —  Non-deliquescent :  soluble  in  all  proportions 
in  water.  The  salt,  dried  at  100°,  contains  28-13  p.  c.  of  sulphate  of 
baryta,  corresp<niding  to  the  fonuula  C*®N»IPBaO',SO'  (by  caJc.  iS-OS 
p.c  BaO,SO>). 

The  acid  dissolves  in  alcohol. 


Methyl-cinchonine. 
C«N*II*»0»  =  C**>N«II«(C»IP)0»,I1». 

C.  Stahlsciimidt.     Ann.  Pharm,  91,  21«;  Pharm,   CaUr.  1854,  66<»: 
J,;fr.  Chem,  63,  89;  Kopp's  Jahresbei-,  1851,  509. 
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Powdered  cinchoninc,  digested  with  iodide  of  methyl,  evolves  heat 
and  is  converted  into  hydriodate  of  methyl-cinchoniiie,  from  an  aqueous 
solution  of  which,  oxide  of  silver  throws  down  iodide  of  silver.  —  The 
inethyl-cinchonine  remaining  in  solution  is  obtained  by  evaporation  as 
a  brown  crystalline  mass,  which  deposits  oily  drops  with  water. 

The  salts  of  methyl-cinchoninc  crystallise  with  difficulty:  they 
dissolve  easily  in  water  and  alcohol.  An  aqueous  solution  of  the  base 
precipitates  the  salts  of  the  sesquioxides. 

Hydriodate  of  MethyUcinchomne,  —  Deposited  from  its  solution  in 
boiling  water  in  fine  needles  on  cooling.  It  is  not  altered  by  iodide  of 
methyl  at  100**,  nor  decomposed,  in  aqueous  solution,  by  ammonia, 
potash,  or  soda. 


42  C 

at  100°. 

,..     252     

..       28     

...      27     

...      16    

...     127    

...       5600     . 
6-22 
600     . 
3-56 

...       28-22     . 

Stahlscliraidt. 
5508 

2N  

27  H 

5-89 

2  0  

I    

2919 

C«N3HS3(0» 

H3)03,HI  . 

...     450    

...     10000 

Chloride  of  mercury^  chloride  of  gold,  and  bichloride  of  platinum  throw 
down  double-salts  from  hydrochlorate  of  methyl-cinchonine.  The 
platinum-salt  contains,  at  110°,  2G'73p.  c.  of  platinum  (calc.  26*81 
p.  c.  Pt.). 


Methyl-cinchonidine. 

C»N»H»H)«  =  C«»N»H«(C»H')0»,H»? 

Stahlschmidt.     Ann,  Phavm,  90,  221  ;  Pharm.  Centr.  1854,  680  ;  J,  pr, 
Chem.  63,  89  ;  Kopp's  Jahresher,  1854,  509. 

Methylchinidine,     See  page  223. 

Cinchonidine  becomes  warm  when  iodide  of  methyl  is  poured  upon 
it,  and  is  converted  uito  hydriodate  of  methyl-cmchonidine,  from  an 
aqueous  solution  of  which,  oxide  of  silver  precipitates  iodide  of  silver, 
aqueous  methyl-cinchonidine  being  formed  at  the  same  time.  On  evapo- 
rating the  solution,  the  base  remains  as  a  brown  crystalline  mass. 

Hydriodate  of  Methyl-cinchonidine,  —  Crystallises  in  white,  shinuig 
needles  on  cooling  the  hot  aqueous  solution.  Ammonia  produces  in  the 
aqueous  solution  a  milky  turbidity,  wliich  disappears  on  the  addition 
of  more  ammonia. 


88  0  

2  N  

.    228     

.       28     

.      25     

.      16     

.     127     

...      53-76    . 
6-60 
5-89    . 
3-79 

....      29-96    . 

Stahhjchmidt. 
53-87 

25  H 

2  0  

6-92 

I    

29-84 

0>»N«H«(C2H»)0»,HI  ... 

,.    424    .... 

....    10000 
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Acetyl-cinchonine. 
('*»N»n*K)*  =  c^N'n«(C*nH)»)o», 

ScHUTZEXBERGER.     Compt.  rend.  47.  235. 

By  the  action  of  chloride  of  acetyl,  cinchoiiinc  is  converted  into 
hydrochlorate  of  acetyl-cinchonine,  fn>m  which  the  base  may  be  sepa- 
rated in  the  same  way  as  benzoyl-cinchonine. 

Semi-fluid  resin,  having  a  burning,  not  bitter  taste.  It  saturfttes 
the  same  quantity  of  acid  as  would  be  saturated  by  the  dncbonine 
contained  in  it. 

Benzoyl-dnchonine. 
c»*N«n«o*  =  c^N»H»(C"n«o»)o*. 

ScHUTZEXBERGER.  Compt.  fYijrf.,  47,  233;  J.  pr,  Chan,  75,  125;  Ann. 
Pharm.  1(>6,  351  ;  Chem.  CtiUr.  1858,  677 ;  Kopp's  Jakreiber.  185H, 
3GD. 

('inchi>nino  dissolves  in  chloride  of  benzoyl,  with  evolution  of  heat^ 
and  after  heating  for  some  time,  solidifies  to  a  crystalline  mass  of  hydro- 
chlorato  of  iHMizoyl-cinchonine.  The  mass  is  digested  with  water,  and 
tlie  n»sulting  stjution  t^btained  is  decanted  and  precipitated  with 
aniiuinaa,  wlioreby  tlu»  KMizoyl-cinchonine  is  thrown  down  as  a  soft 
n^sin,  hanloning  as  it  c^><»ls. 

Wliite,  ainorj^liouts  tasteless  resin. 

SchtitzeDbergvr. 

R4C   _     »24    78-64    78-47 

<IN   „ 28    6-79 

28  H  -       2S    679 6*98 

I  O   .    _  32     7-78 

1^'.N-U*\0»*HKV'RV  ....     412     10(K)0 

lUMiitovl-cinohouino  lu  utoil  on  plutimnn-foil  melts  and  bvm$^  with 
imrtial  \ol;ailis;uion.  When  heated  with  Sixla-limf^  it  evolves  ben- 
zene. 

Insoluble  in  i.'\r.'f  ••.  —  V\'rms  vt^r>'  soluble  s;dts. 


(n.v> 

a/  140*. 

Schfitzmbergrr. 

Mi^    

324        

89  37 

38-97 

2  N 

28        

389 

:u^  U 

..    _        .        3i> 

363 

.,       3-84 

\o  . 

82 

389 

«;i'i  . 

213        

25-83 

y  V\  

lV>7-4     

23-99 

....^,     23^ 

«11«V<^»MIH^-K^«.2IU  l.2rxrr  824*4     10(K)0 

yl*cinchoninc  di^s^^lves  in  all  pn^portioiis  in  mkokol  and  ttktr. 
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Oxy-bromazo-nudeua  C*^N*BrH**0». 

Bromocinchonine. 

Laurent.     Compt,  reiul.  20,  1586;  K.  Ann.  Chim,  Fhi/a,  24,  307;  Ann, 
Pharm.  69,  9 ;  J.  pr.  Chem.  46,  52. 

JBromcinchouin,     Cinchonine  bromSe.  —  According  to  Laurent  =»  C*WBrH?*0*. 

Bromine  is  poured  upon  moist  bi-hydrochlorate  of  cinchonine,  and 
after  a  few  minutes  the  excess  of  bromine  is  washed  off  with  alcohol. 
The  mixture  of  salts  then  remaining  is  boiled  with  a  little  alcohol,  which 
takes  up  hydrochlorate  of  cinchonine  and  hydrobromate  of  bromo- 
cinchonine, and  leaves  behind  the  corresponding  nearly  insoluble  salts 
of  sesqui-bromocinchoninc.  From  the  alcoholic  solution  the  bromo- 
cinchonine is  obtained  by  adding  ammonia,  boiling  till  the  alcohol  is 
driven  off,  and  cooling.     It  is  still  to  be  purified  by  crystallisation. 


40  C 

2  N 

Cri/staU. 

..     240     

..       28     

80    

..       23     

..       16     

..       6202     ... 
7-23 
20-67 
5-94    ... 
414 

Laurent. 
593 

Br   

23  H 

6-6 

2  0 

Oos^'BrU^O^ 

...     387     

...     10000 

Hydrochlorate  of  Brmnocinchonine, — Bi-acid,  Resembles  the  bi-acid 
hydrochlorate  of  cinchonine.  Contains  15-4  p.  c.  chlorine  (calc.  15*43 
p.c.  CI). 

Platinum-salt.  Pale-yellow  powder.  Contains,  after  drying  at  50®, 
24*25  p.  c.  of  platinum. 


Sesqui-bromocinchonine. 

Laubent.     Compt.  rend.  20,  1588 ;  N.  Ann.  Chim.  Phya.  24,  309. 

Obtained,  together  with  bromo-cinchonine,  by  the  action  of  bromine 
on  bihvdrochlorate  of  cinchonine,  and  remains  behind  as  a  salt  of 
hydrochloric  or  hydrobromic  acid,  insoluble  in  boiling  alcohol.  This 
insoluble  residue  is  boiled  with  water ;  the  solution  is  decomposed  by 
ammonia,  and  the  base  thereby  separated  is  crystalUsed  from  boiling 
alcohol. 

Very  slender,  slightly  bitter  needles,  having  an  alkaUne  reaction.  — 
Melts  when  heated,  and  then  suddenly  blackens  and  froths  up. 


80  C  

4N  

..     480     

..      56    

..    240    .... 
..      45    .... 
..       32     .... 

....      56-27    .... 
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Laurent. 
55-45 

8  Br 

46  H  
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..  .       518 

4  0  

SC«N«H«»Br>»C«    .. 

..     853    

...     10000 ' 
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Accoriliiisr  to  Laurent,  it  is  not  to  be  regarded  as  a  mixture  of  bromo-cinchQiiine 
and  bibromo-cinelionine,  inasmuch  as  hot  alcohol  does  not  take  up  from  it  tnj  of 
the  former  body,  and  iis  salts  do  not  spUt  up. 

ITydrochlorate,  —  AVheu  liydrocliloric  acid  is  added  to  a  solution  of 
the  bH8c  ill  boiling  alcohol,  rhombic  tables  of  this  salt  crystallise  on 
cooling.  Right  prismatic  (Fig.  50),  w' :  u  =  107''  to  lOS''.  Contains 
W'b  p.  c.  of  chlorine  (calc.  for  the  bi-acid  salt,  14*2  p.  c). 

When  the  residue  insoluble  in  boiUng  alcohol,  which  is  obtained 
in  the  preparation  of  sesqui-bromocinchoiiine,  and  consists  of  a  mix- 
ture of  hyth'ochlorate  and  hydrobromate,  is  digested  with  ammoniacal 
alcohol,  it  is  at  once  dissolved  ;  and  on  adding  hydrochloric  add  to  the 
solution,  small  rhombic  tables,  soluble  in  water,  but  very  slightly  soluble 
m  boiling  alcohol,  make  their  appearance  as  the  liquid  cools.  The 
crystals  belong  to  the  right  prismatic  system.  (Fig.  50)  m'  :  «  =  107' 
to  108'\  They  contain  43*00  j).  c.  C.  and  4*47  II.,  \vith  equal  numben 
of  atoms  of  hydrochloric  and  hydrobroniic  acids,  and  are  consequently 
Bichlorohromhydrate  de  Cinchonine  ifcsqmbromee,  C^N'Br*"*Il**'*0',IlCI3^r 
(Laurent). 

The  filtrate  fi^rms  shining  needles,  sparingly  soluble  in  water  and  in 
alcohol.  The  phitinnm'saii  is  a  pale-yellow  precipitate,  containing 
2\\  p.  c.  platinum  at  1 00^ ;  the  salt  contains  by  calculation  22-2  p.  c 
platinum ;  but  according  to  Lament  {Compt,  rend,  20,  1588),  the  pre- 
cipitate loses  2  at.  of  water,  at  180^ 


Bibromocinchonine. 

(^X»B>-1I«0»  =  C^N'-Br»U»0»,m 

IiAiniN  r.     ( \'mpf.  chim.  18 10.  ;>12  ;  ^1////.  riiarm,  72,  305. 
II.  Snnu'Ki.K.     -1/*''.  IVhirm,  123,  370. 

An  r\iM  ss  of  broininr,  togrthor  ^^ith  a  little  water,  is  poured  upiHi 
hytirorlilorati' i^f  rinrlnMiine;  the  mixture  is  wanned  to  complete  the 
riMU'tion,  ;uhI  to  ilri\o  off  tlu'  t'xo'ss  of  brumine ;  and  the  product  ii* 
ililutiMl  NNJili  wator.  boilnl.  aial  lihtrt^l.  Aloohul  is  then  added;  and  the 
uliolo  i.s  ImmKi!  afri'>h,  and  neutralised  with  annnonia:  the  bibromocin- 
choniiM*  tlu'U  riNstallisrs  out  on  rolling  (Lauront).  Stivcker  n'uiuve* 
tin*  r\rr>s  of  l»roiuiiir  by  nirans  of  a  little  aleohoK  dissolves  the  n^sidne 
in  boihiiiv  aliv»liol,  addsauinh»nia  to  the  solution,  and  leaves  it  to  crystal- 

^.l^^\^|le'^s.  laminar  needles,  exerting  a  right-handed  acliuu  ou 
poluii^e.l  UlIiI  (^Laurerit"^. 

Laurent.  Stre<«lcr. 

UM'    L'lO     M  rH>     51-20 

•-'  Ur  .  ir^^    ;u:U    3400    3S-3 

•J  N    :»s    «voi 

:."-•  11    1*J     .  172     4  40 

L'  o    i<;    ,1  la 


l**'.\nr«n-i>-  UV^  .     \00<K^ 
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Bibromocinchouine  does  not  lose  water  at  ICO*^ ;  at  200°  it  blackens 
and  puffs  up,  and  fonns  a  substance  soluble  in  caustic  potash  and  pre- 
cipitable  from  the  solution  in  brown  flocks  by  acids  (Laurent).  — When 
it  is  boiled  with  alcoholic  potash^  or  with  alcohol  and  oxide  of  silcer, 
bromide  of  potassium  or  bromide  of  sih'cr  is  deposited,  and  oxycincho- 
nine  formed  (Strecker). 

Comhinaiions.  With  Water.  The  (alcoholic  ?)  solution  of  bibromo- 
cinchouine set  aside  for  some  days  iu  an  open  vessel,  deposits  square 
based  octahedral  crystals  of  the  size  of  pins'  heads.  The  crystals 
lose  4-2  p.  c.  of  water  at  160°  (2  at.  =  :>72  p.  c.  IIO)  (Laurent). 

Bibromocinchoniue  is  insoluble  in  water. 

Hydrochlomte  of  Bihromocinchonine.  --  C*^N«Br'fl=»0S2HCl.  Depo- 
sited from  a  boiling  solution  on  coohiig  in  rhombic  tables,  truncated  osi 
the  four  acute  summits.  —  Isomorphous  with  hydroclilorate  of  sesqni- 
bromocinchonine.     u  :  a'  =  104  to  105°  -,  p  \  i  ^  137°  (Laurient). 

Bibromociuchonuie  dissolves  slightly  iu  boiling  alcohol. 


Oxychlorazo-nuclem  C*°N»OPn»°0». 

Bichlorocinchonine. 

C*^N»C1»H"0»  =  C«>N*C1»II«»0»,H»?. 

A.  Laurent  ComiH.  rend.  20,  1588;  N.  Ann.  Chim.  Phys.  24,  304; 
J.pr.  Chem.  46,  52  ;  Ann.  Phann.  69,  9 ;  Kopp*8  Jahresber.  1847  and 
1848,  618. 

ChlorS-cinchonine,     Cinchonine  hichlorte. 

When  chlorine  is  made  to  act  upon  a  wann  concentrated  aqueous 
solution  of  hydrochlorate  of  cinchonine,  hydrochlorate  of  bichlorociu- 
chonine  is  thrown  down  as  a  heavy  crystalline  powder,  which  is  puri- 
fied by  crystalUsation  from  boiling  water.  From  a  boiling  aqueous 
solution  of  the  salt,  ammonia  throws  down  the  bichlorocinchonine  in 
light  flocks,  crystallisable  from  boiling  alcohol. 

Microscopic  needles,  having  an  alkahne  reaction,  and  containhig  18*9 
p.  c.  chlorine  (calc.  for  C*<^N»H^C W  =  18*83  p.  c.  CI).  Exerts  a  right- 
handed  action  on  polarised  light. 

Bichlorocinchonine  distilled  with  caustic  potash  yields  chinohne.  — 
It  forms  with  acids,  crystaUisable  salts  resembling  those  of  bromocin- 
chonine  and  isomorphous  therewith. 

Hydrohromate  of  Bichlorocinchonine.  —  Shining  needles,  isomorphous 
with  bihydrochlorate  of  cinchonine  and  hydrochlorate  of  bichlorocin- 
chonine. The  crystals  belong  to  the  right  prismatic  system  (Fig.  50), 
and  exhibit  the  same  faces  as  the  cinchonine-salt,  but  from  the  pre- 
dominance of  the  faces  i  and  p  they  have  the  appearance  of  six-sided 
prisms  bevelled  by  u  and  u\  Angle  u  :  m'  =  104°  ;  pit  z=  137°.  Con- 
tains 30*2  p.  c.  bromine,  and  may  therefore  be  represented  by  the 
formula  C*»N«CPH'H)»,2HBr  (calc!  29-79  p.  c.  Br).  Dissolves  with 
difficulty  in  water. 


238  PRIMART  MJCLEUS  C^'H*. 

If^drodiloraU  of  Bi'.hJjr^.'cixchouiut,  —  Cn^stals  of  tbe  right  pris- 
matic system  (H;r.  ^»)  n  :  w  =  lOG'  :  />  :  t  =  136*5°  to  137*5  .  —  Difl- 
fiolres  slightly  in  water  azA  in  aU-m  ifij  piart.^  of  alcohol. 
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2N   - 

24  U  

240     

2S     .... 
24     .... 
71     .... 

71     

16     . ... 

53  33     ^ 
6  22 
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lAuieat. 
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2  a 

2  O  
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..«     100-00 

46  71 
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2441     _ 

..-     25^ 

2-24     .... 

-..       2-40 

y Urate  of  Bichlorociuchomne.  —  Right  prismatic.  Small  tetnbe- 
droDs  f)f  scalene  triangles  having  two  opposite  edges  truncated. 
Slightly  soluble  in  water. 

Plattnum-salt.  —  Pale-vellow  powder,  losing  2-4  p.  c.  of  water  at 
ISC'  after  drying  at  1(K)-.' 

at  100».  lAurent 

C«^Xini202 377    

n=Cl« 215     

2  Pt   197     

2  no  18    

C«)>Tn=a=05,2Iia,2FtCi«  +  2aq.    ....     807     100-00 


Pnmary  Xudetis  C*"I1*. 

Blue  Galbanum-oil. 
('ic>jjaoQ2  ^  c*°Il»nH)». 

MosPMKR  (&  nL-V.snvi:TZ>.  Wi(u.  Aonl  ]hr.  40,  477 ;  Ann,  Phaniu  119, 
2.07  ;  J.  /)/•.  Chem,  80,  15'J.  Zdtsihr.  Ch.  Phunn.  4,  512  ;  Chenu  CaUr. 
IHGl,  073  ;  P^pert.  Chim,  pure,  :5,  462  ;  Kopps  Jahresbtr.  1861,  6^7. 

PurifHMl  <::allianiiin-n'sin  siilaiiitted  to  dry  <listillation,  yields  water, 
a  greeniHh-yellow  oil,  and  crystals  of  mnbelliUTone.  The  oil  is  freed 
from  the  crystalline  l»ody  by  repeated  boiling  with  water,  and  at  laM 
with  v<T\-  (lilutc  potash;  it  is  then  dehydrated  by  heating  it  to  11*»^ 
in  a  current  oi'  air,  and  rectilied,  the  tirst  and  last  jK^rtions  of  the  dis- 
tillate beiiiii:  rejected. 

Pure  blue,  thick  oil,  <«f  the  colour  (»f  amnioniacal  oxide  of  eopjter. 
Boils  at  2S9'.  Does  n(»t  solidify  in  the  cold.  Has  a  slightly  anniuiti** 
odour,  and  an  acrid,  verv  bitter  taste. 
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Bromine  converts  the  oil  into  a  resin,  with  evolution  of  hydrobromK* 
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acid.  —  Nitrie  acid  oolours  it  a  yellowish-red,  turning  darker  on  heating. 
—  Oil  of  vitriol  colours  it  brown-yellow.  —  Galbanum  oil  is  decolorised 
by  warming  with  anhydrous  phosphoric  acid,  and  when  distilled  there- 
with, yields  a  yellowish  oil,  boiling  at  250°  to  253°,  and  containing,  on 
the  average,  86"81  p.  c.  C,  10*76  H.,  and  2*48  0.,  corresponding  to  the 
formula  C^H*^*  (calc.  86*66  p.  c.  C,   10-47  H.).     The  ycUow  oU  there- 

fore  sUuids  in  the  same  relation  to  the  blue  oil  as  ether  to  alcohol The  blue 

oil  boiled  with  sodium  in  a  retort  the  beak  of  which  inclines  upwards, 
till  the  colour  of  the  distillate  disappears,  yields  a  colourless  oil,  having 
an  odour  of  herbs  and  a  mild  taste,  and  boiling  at  254^  :  it  contains  88*74 
p.  c.  C.  and  11*24  H.,  con-esponding  to  the  formula  C*°fl**  (calc. 
88'88  p.  c.  C,  11*12  H).  —  The  blue  oil  is  not  altered  by  alkalis,  or  by 
distillation  with  lime.  —  It  is  colomed  light  <>  reen  by  alcohohc  sesqui- 
chloride  of  iron. 

The  oil  dissolves  in  alcohol  with  deep  blue  colour. 


Galbanum-resin. 

Meisskeb.    N.  Tr.  1,  1,  3. 
Johnston.    Phil.  Trans.  1840,  362. 

MossMER.     Wien.  Acad.  Ber.  43,  477 ;  Ann.  Phann.  119,  257. 
Hlasiwetz  &  Barth.     Wien.  Acad.  Ber.  49,  203  ;  CJiem.   Centr.  1864, 
806. 

Galbanum  is  freed  from  volatile  oil  by  distillation  with  water ;  the 
remaining  resin  is  separated  from  the  supernatant  milky  liquid,  and 
boiled  with  milk  of  lime ;  and  the  dark-yellow  filtrate  is  precipitated 
by  hydrochloric  acid,  wliich  throws  down  whitish-yellow  flocks  to 
be  purified  by  washing,  dissolving  in  ether,  and  evaporating  (Moss- 
mer).  Meissner  and  Johnston  investigated  the  alcoholic  extract 
poriiied  by  boiling  with  water. 

Giilbanum-rcsin  forms  whitish-yellow  flocks,  which  soften  and  melt 
when  warmed.  On  evaporating  its  ethereal  solution,  it  remains  as  a 
honey-yellow  mass,  no  longer  completely  soluble  in  alcohol  (Mossmer). 
Tasteless  (Meissner). 

CalctUcUion  according  to  Johnston.  Mossmer. 

Hlasiwetz.  a.                    h.  melted. 

62  0    312    ....      72-56    ....  7316    ....      73  20  ....      7160    ....      7205 

38 H    38     ....        8-8i    ....  847     ....        812  ....        8-44    ....        800 

10  O   «       80     ....       18-60     ....  18-37     ....       18-68  ....       19-96     ....       19-95 

CMH»H)W.     430     ....     100-00     ....     10000     ....     10000     ....     10000     ....     10000 

a  was  heated  to  66  or  92';   b  to  150*  for  2  hours,  wliereby  10  per  cent,  was 
TolMilised  (Johnston). 

Galbanum-resin  submitted  to  dry  distillation  yields  a  blue  oil 
(p.  238),  water,  and  umbelliferone  (Mossmer).     Probably  thus : 

0«H»0«»  .  0«H»0«  +  C"H«CH  +  4H0  (Hlasiwetz). 
Umbelliferone. 

With  warm  nitric  acid,  it  forms  acetic  and  oxalic  acids.  —  Dissolves  in 
oil  of  vitriol  with  dark  yeUowish-brown  colour,  without  evolving  sul- 
phurous acid  (Meissner).  —  A  concentrated  alcoholic  solutvoii,  ^^Vvjl- 


C'"^'  '^A  a".-I 


^    '       ■  ■  "  '    -      -  *.  1  .   .i  y-_ll  "i^  uuv: 
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^  .-..'.   i        .  -     -.■"-.■.-..■       .  I    ■       1.  -ft.  «^«  ). 

I'.    •  -  ■>—•.      :  -  .    .T.    »'-6<42   at    9= 

f\\,-....:. r.    r.  ..-;.....'.  .'        ./  4.  --:.  .  .■•;*12  (M.■^^:lr'r'. 

!-',:.'.«■;!■   ■■  /..        ■  :"  "  ..       ."■■•  •     i^"-  -•'  •  -  "- '  '■  "-J  .--^-.s  )*a>seii  into  it, 
t ';;-,;.     ;..-        -*  :.-:    '..'.   ■    '..'."'.:  ii-  :  i  L*. :.U-r<  it  diiik  c<.fl"MrvJ 


Rc3'rciu. 

.•,.'»  1  ;    <  '///  ///.  ^  *'  litr.  1  ■^♦'1.  ><  'i;.  -  ■-  Z»  //w//r.  ^  7/.  /  /i/rn//.  7.  2?<."». 

/',„  HHifn.if.  J'.v  iii'Ii'.ii;:'  v'>Jii:><"»>>ii'  K-i^'''*"'"'"*  •*•'  aiiimoniacniii  !>-:■• 
willi  •    III  ^tii-  j.iit:i-lj. 

r,.f,.i,.iti.,.i.  'll.  J '.i:i«):i '-f  -albaiiUiii-nsiii  {^<«li.l  !<•  In  aK-«.l.  1  • 
hfli.-l  wiMi  1  !■•  .;,'.  I'lirls  i.f  f:iii.siiir  |mt:isli,  lill  ti.^*  luuss  In. ■■;.■- 
Ii,i  ,,.,'■.  !|.  ,11  ..  ilif  i-<  irtiiiii  Im  i]i;^'  attciulrd  with  luucli  frotIii;iu'  ai  li  'A'-' 
I  \«-liiii'»ii  ••!  :ii.>iii.iiir  \:iiii»m>*.  Til-'  IuslmI  iii;j>s  is  at  mio'  i^.u:'-.: 
i.,i.,  \v  .,t.  I  ;i   .1  ;i.i.|uI:i!«m1  with  siilj»hmii.'  ju-itl ;  ami  aftor  ri>i>linir  ;•:•■• 

nil.;,  th>-  h'luiil  i-  H'jHMl.  illv  .^Ijak.'ii  wilh  t-thiT,  which  takt->  i-!' 
•ill.      'Ihi-  I'lh.  :i':i!  r-.-luti..!!  i<  rvupnrattMl,  jiihI  tho  resiJiio  Mil- 
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mitted  to  dbtfllation,  when  a  distillate  is  obtained  consisting  at  first  of 
a  thick  oil,  and  afterwards  of  resordn,  which  solidifies  to  a  crysti^line 
mass.  The  product  is  purified  either  by  rectifying  and  collecting  the 
portion  passing  over  between  269°  and  279*",  or  by  dissolving  in  a 
little  warm  water,  adding  baryta- water  to  alkaline  reaction,  and  taking 
up  the  resorcin  by  ether,  in  which  case  the  fatty  acids  are  left  in 
combination  with  baryta. 

Properties.  Colourless,  rhombic  tables,  or  short  thick  prisms,  melt- 
ing ana  volatiUsing  slightly  at  99°,  and  boiling  without  decomposition 
at  271°.  Neutral ;  inodorous.  Has  a  disagreeable,  harsh,  sweet  taste. 
Vapour-density  =  4*1,  which  is  a  little  too  high,  owing  to  decom- 
position indicated  by  a  deep-brown  coloration  of  the  substance. 

HUdwetz  k  Barth. 


12  0  72    66-46    663 

6  H 6    6-46    6-7 

4  0  82    2910     290 

C>«H«0* 110    lOOHX)    1000 

Tolnine.        Tapour<leiinty. 

Oarbon-Tapoor 12    4*9920 

Hydrogen 6    0-4158 

Oxygen 2     22186 

Besordn-yaponr  ....      2    76264 

1     8-8182 

Isomeric  with  hydrokinone  (xi,  161)  and  pyrocatechin  (xi,  379) ; 
homologous  with  orcin  (xii,  353). 

Besorcin  hums  with  a  luminous  flame.  —  When  exposed  to  the  air 
it  acquires  a  faint  reddish  colour.  —  Saturated  bromine-water  throws 
down  from  moderately  dilute  aqueous  resorcin  soft  needles  of  tribromo- 
resordn,  C'Br'H'O*,  which  dissolve  with  difficulty  in  cold,  and  easily  in 
boiling  water  and  in  alcohol,  and  give  off  water  of  crystallisation  at 
100*^.  —  Aqueous  resorcin,  mixed  with  ammonia  and  exposed  to  the  air, 
assumes  a  rose-red  to  brown  colour,  and  leaves  on  evaporation  a  dark- 
blue  residue,  which  dissolves  Id  water  and  is  reddened  by  acids.  — 
Chloride  of  lime  colours  it  a  transient  violet;  aesquichloride  of  iron 
dark- violet  to  black,  the  colour  disappeai-ing  on  addition  of  ammonia, 
whilst  sesquioxide  of  iron  is  precipitated.  —  Resorcin  throws  down 
suboxide  of  copper  from  alkaline  eolutions  of  the  oxide,  and  reduces 
nitrate  of  silver. 

Resorcin  dissolves  very  easily  in  water,  alcohol,  and  ether,  also  in 
bisulphide  of  carbon  and  chloroform. 


Oxygen-nucleus  C*>H*W. 

Guaiaretic  Acid. 

C«H-0«  =  C*>H"0«,0*. 

Hlasiwstz.    Ann.  Pharm.  112,  182;  Chem.  Centr.  1860,   97;  Kopp*a 
Jahresb.  1859,  514. 
TOL.  xm.  u 
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I  mmsf^fn^cutrs  c^s^^. 


fM;  J.  pr.  cay*,  as*  SO;  Zmmdkr.  CV  #i«m.  4»  4M;  Ckm, 
J.  jPT.  i:i».  07,  »li  ^Z«Mb^,  CI.  n«m  €;,  1M;  CftM.  Cbi^. 


_       vm  Moobofic  «olislio«i  of  I 
tile  mbdore  ift  left  to  itaiH  j 
i  to  a  pn^  nnaif  wfaidi  is 
\  doth,  iiuziiig  it  repe«led]y  willi 
_  .1^  4^  ^^fl^  !>/  tfftBfmting  ud  muibiiig  tt 

wHli  oold  wal«r,  tiM  dinolvtQg'  in  a  ki^  ipaiifilt^  of  boiliilg  Witk 
aloolKiL  On  CD^laf^  tlie  filtrate  ti  m  oblahied  In  crjsta^  wfaldh  1 
be  twice  reciTstalliaed.  The  polaah^aall  of  gmiai^ftlc  add  thus 
tallied  in  ilecoiiipoaed  bj  hjdrDchlonc  aeid,  waereopatt  tbe  ^. 
add  IB  thrown  down  a«  a  sofi^  iticky  predprtate,  w&idi  is  washed  i 
dksolred  m  alooho^  and  OTatattMea  fran  tbe  flohttioflt  hj  mmt 
eraporatjon  (^ftalw»te).  —  2.  The  p0wdifad  rMii  ta  bulled  forbid  la 
boor  with  b^  ite  wie^gfat  of  Hme  [ireTOQaljr  made  into  a  mUk  1  tlifr 
liquid  U  stmiQed  off ;  a£d  ^  m^  loridaa  ia  dried  and  exbaoatad  wiib 
b(A  alcohol  b  a  percolator^  The  light- jellow  tiDCtitre  thus  ob^laed  ii 
freed  from  alcohol  by  distlllatioD  ;  the  reddtie  ia  diseolTed  in 
of  ^iia&  0oda  of  sp.  gr.  1*S;  and  the  soda^^alt  formed  00 
preeeedf  leajstaUiBed  from  water  oontainiiig  Bodat  i^d 
ij  hydrochloric  acid  (Kasiwetz  &  v.  Gilm). 

Purification,  —  1,  By  recrystallieatioii  from  alcohol -^^S^  By  » 
cryatalliBation  from  warm  concentrated  acetic  add.  The  crjBlali  ait 
washi^d  with  etrong  acetic  acid,  with  weaker  acetic  acld«  aad  wick 
water,  in  fiucoeseion*  —  3.  The  alcoholic  solutioa  of  Ihe  acid|  diloM 
with  water  till  it  becomes  tnrbid,  depoaita  cryeiala  oil  alaodiiig  mm 
ni^ht,  as  \b  also  the  case  with  an  alcoholic  eolutioii  of  tlw  eoda  m 

Eot^b-salt  dOuted  with  a  large  quantity  of  water,  after  additiDa  of 
ydrochloric  acid  (Hlafiiwetz  k  v,  Gifm).  The  pure  add  mmhi 
colourless  in  the  air  ;  its  alcoholic  eoludoo  aafinmeft  a  pore  gtiiaa  grow 
Goloiir  with  se»quichloridc  of  iron,  but  is  not  rendered  bluts  lar  gnii 
by  chlorine- water ;  neither  does  the  @olution^  dikited  witb  water  tot 
milk,  ttmi  blue  on  dropping  red  fuining  nitric  acid  ioto  It  (mmiwli 
4  V,  Gilm). 

Prop€rtk$,  The  cry  stale,  which  are  hydrated,  acconling  to  Ha^di* 
licli,  are  obtabed  in  the  aufiydrous  state  by  milling  or  by  \m^  nt* 
iiOKitre  to  heat  —  They  exert  a  Uft-handed  nction  on  pd&mA 
fiirht,  [aj;  =  13-25**  (IladoUch),  When  rapidly  distilled,  tbe 
part  FotaUlieiei*  unchanged  (Hlasiwetz  &  v.  Gilm). 


I 


Decompositiom.  1 .  Guaiaretic  acId^  subinitted  to  dfy  dittillaton^  yields 
a  thick  yolli>w  oil,  coneifiting  of  gnaiacoL,  guaiadn,  and  pyrogiiaiacin, 
tbe  last  of  which  speedily  crystal  Use  b  out  (Hlasiwetz  i  v,  Gilm). — 

2.  Bums  on  platiimm-foil  with  Iiamtnous  flame,  leaving'  no  rcwtdue,  — 

3.  Nitric  mid  acta  violeutly  upon  it,  fomiing  a  yellow,  brittle  reein 
(Hla^iwetz  &  \\  Gilm),  but  no  oxalic  add  (Hadelich)» — 4.  Guaiaretic 
acid  dJSBoh^c^fl  in  oil  of  vitriol  with  purple  colour ;  water  added  to  the 
Kolution  throws  down  a  white  product.  —  5.  Bromine  converts  its  sola- 
tion  in  bisulphide  of  carbon  into  bn>iuognaiuretic  acid,  Chhuitic  evolves 
u  large  quantity  of  hydrochloiic  acid,  aud  forma  a  red,  glutiiinus,  non- 
cry  stilli  sable  rcftin*  Fentachiortiie  of  phosphomst  acts  in  a  ftimilar 
maimer  (ITIaslwetz  &  v.  Gilcn)*  nydt'ochlaric  acid  passed  Into  the 
alcohoUc  solution  does  not  form  an  ether  ^Hadelich).  —  6.  The  acid 
melted  with  caustic  potash  yields  the  same  products  as  giiaiac-roein, 
mth  the  exception  of  the  acid,  which  turns  alkalis  gi*een  (Hlasiwctz 
&  Barth),  —  7,  Chloride  of  acetyl  fonae  a  substitution-pixKlnct,  which 
crystallises  from  alcohol  m  granules  (niasiwetz). 


Ctmhinaiiom,  —  With  Walter.  MonO'Jit^draitd  Qaiaiarttic  mid, 
CrystalliseB  from  alcohol  in  soft  small  nodules  and  scales,  having  a  faint 
odour  ol  vanilla ;  from  acetic  acid  in  inodorous  brittle  weedles ;  from 
alcoboS  dilut^ed  with  water  in  shining,  thin  laminae  (Hlasiwetz  h  v<  Gilm). 
Rhombic  pyramids  having  their  terminal  summits  i*c«minated(Hadelich), 
Melts  at  75°  to  80^,  and  if  cooled  immediately  solidiSes  to  a  crygtalline 
mass ;  but  if  heated  above  its  melting-point,  it  solidifies  to  a  resin 
(Hlasiwetz  k  v.  Gilm).  Loses  6-73  p,  c*  of  water  on  melting 
(Hadelich)  a  at.  ^bll  p.  a). 

The  acia  is  perfectly  insoluble  in  water.  It  forma  wiih  bases  jiwno* 
and  semi-acid  talt&^  and  Is  therefore  bi basic  (Hlasiwetz  &  v*  Gilm)  ;  bnt 
ikocording  to  Hadelich,  who  obtained  a  quadrimctaUie  lead-salt,  it  is 
qnadribaaic.  —  The  saltfi  of  the  alkalis  are  crysjtalUsable,  thoso  of  the 
earths  and  metallic  oxides  are  amorphous  precipitates,  The  semi-acid 
(neutral)  salte  of  the  alkalis  are  obtained  only  with  excess  of  alkali. 
Their  e^jlutious,  after  boiling,  dejKisit  muno-acid  salts  on  cocking,  while 
the  solutions  of  the  mono-acid  Baits  suffer  further  change,  a  mixture  of 
free  acid  and  acid  salt  being  deposited.  The  salts  are  decomposed  by 
mineral  acids  (Hlasiwetz  &l  v.  Gilm). 

Guaiaretic  acid  dissolves  very  slightly  m  cold  or  warm  ammoma' 
water.  Bal -ammoniac  precipitatea  the  acid  from  the  potash-salt  (Hlasi- 
wetz &  V,  Gilm). 

Patmh-BulL  —  A.  Bthmc.  —  A  hot  moderately  strong  solution  of 
eaodtlc  potaah  dissolves  guamretic  acid,  and  on  cooling  deposits  fine 
»ca]0fi  of  the  salt.  Strong  polution  of  potash  solidifies,  on  addition  of 
the  acid,  to  a  puliiy  mass,  a  solution  of  which  in  warm  alcohol  dci0«Qfivl% 
tlio  «&]t  m  scales  and  lamiuBe  on  cooling,  —  The  eaU  vs  a\fto  V\««^tl 
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.  at  100*, 

__     .-riua.  se  opeiled  at  140*. 

l^^  TT^  zszlisrr^.  r  7:i=*is  i  lut*  ttd»iie5l  'V'ssc.  sad  a  little  enipymi* 
TRg7*'  -i.  —  ^  ^-rrr. -V  ^  -ztm  ^suT  £.  nuiiK  ufltih:!.  after  boOmg  fat 
^isfc  i2i£    j^-    *.>'^-^    iie3«sxs>  "ait  sunu-Aad  sah  (HlasiweCz  & 
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^  Xmu-'tc^'U  — Tr^ii;  .TTfChk.  r^doziedaliiolnrad&igcariMaali 
cc  rcc&$a  x-  j.  ^l-ltici.^  .>c  zia  uskL  n  ^ra£  akcfeLheatiiig;  and  ^dte 
i£]xi»f  jJo,ii*:i  zH  5cijm:a  -»  i!5f«aL  IWorcfosed  by  pralanged  boa- 
hd:  ,-c  :iw  s.  ;*iT»  IT.  —  :^i.T«<   if  4-f  J.. :.  u  w^iser  at  130'  (2  at.  =  4-61 

«:c s^o  cs^iT  —  «i'4a 

2:  H £r  f :»  ►  7^30 

r *•  :Mv^  —  »«i 

::  .^  jc  ,  ac-r* ai-« 

0*H»Xv?*  •  IH.^  _     »5 IXKIO    lOOO) 

S.>iK*.:-^-  —  A-  5w.22«r.\  —  Ajxi^roc  scA  throws  down  from  m 
afcolK^lx*  ?<v:i::>T.  x  : be  acdL  4zl  ircrfiiz:!  r<raphate«  which  when  <fif- 
aolvtxi  by  lva:i:  i: ::  w-.:h  .•u-:a^-'  5i>ii  ^m  water,  qnicklr  cnrstalfiMS 
in  shiuk-jT  iAmirA-.  —  Itscs.^-v^  ir.  a  b::  ziixture  of  water  with  an  egiiil 
qQaiiti:yW,Vxv'::  Utl'-T  s:I':::5:c  iriosciiig  the  mono-addsakiHioawng 
(IILksiweu  i  v.  Glim  . 

0I.V*.  HSanwtx  4  T.  QOm. 

40  C 240    6M9 58-06 

S8H    SS 6^ 6-W 

2Xm 46    11-22    11-47 

120 £^     , 23-66 »64 

C*fl«XmK)»  + 4HO—     410 lOOOO    lOOOO 

The  Hdt  dried  at  120*  coQtmiiu  12-35  pw&  of  lodiiiiD,  sad  ittlmrfwi  MJydW 
(odcl2  80p.c.ym).  ^ 

B.  Mono-acid.  —  Small  shining  li^mm^^^  whidiy  after  diyivf  ^ 


BROMOGUAIABKTIC  ACID/  245^ 

lOO*,  lose  701  p.  c  of  water  at  120**  (2  at.  HO  =  4-86  p.  c.)  (Hlaeiwetz 
and  y.  Qilm). 

ai  100"*.  niasiwetz  &  t.  GibiL 

6601 


27  H 

Na 

A*K/ 

27 

23 

••.....•        %t^oo     oovx 

7-29    7-68 

6-21    614 

10  0 

80 

21-64    21-27 

C*»H»]SraO»  +  21 

40  0 

26  H 

[0  ....    370 

<rfl20». 

...    240    

...      26    

...      23    

...      64    

100-00    10000 

Hlasiwetz  &  t.  Gilm. 

.      6818    67-91 

7-10    7-62 

Na  

6-68    6-39 

8  0 

,.      18-19    1808 

C«H»Na08. 

...    362    

..    100-00    10000 

Baryta'Salt.  —  The  bibarytic  salt,  precipitated  from  chloride  of 
barium  by  the  potash-salt,  is  amorphous  and  chalk-white. 

Hlasiwetz  &  t.  Gilm. 

C«H>«0«    812    67-09 

2BaO    163    8291     82*61 

C«H2«Ba«0» ....    466    10000 

Lead-salt.  —  Quadrihasicf  —  An  alcoholic  solution  of  the  acid  is 
added  to  boiling  alcoholic  basic  acetate  of  lead,  in  q^Tiantity  not  suffi- 
cient to  produce  complete  precipitation ;  the  whole  is  warmed  for  an 
bour  without  access  of  air ;  and  the  precipitate  is  washed  by  decantation 
witih  boiling  alcohol  and  water.  —  White  precipitate,  which,  after  drying 
at  100**,  does  not  give  off  any  water  at  130**  (Hadelich). 

Hadelioh. 
at  130*.  mean. 

0«HaO»    326    43-94 

4Pb  416    66-06     66'79 

C«H»Pb*0«  ....    742    10000 

Ouaiaretic  acid  dissolves  in  1*86  parts  of  alcohol  of  90*2  p.c.  at 
15^,  and  in  the  same  quantity  of  ether.  It  is  soluble  in  bisulphide  of 
carbanj  chloroform^  acetic  acidj  acetate  of  ethyl^  and  heneene  (Hadeuch). 


Oxy-hromine-nucUus  C^Bi^HTO*. 

Bromoguaiaretic  Acid. 

C*»Br*H«0«  =  C«Br*HW,(y, 

Hlasiwsiz  &  y.  Oilm.    Ann.  Pharm.  119,  275. 

Bromine  is  dropped  into  a  solution  of  guaiaretic  acid  in  bisul- 
phide of  carbon  till  the  liquid  passes  through  carmine-red  and  violet, 
and  assumes  a  brown  colour:  the  solution  is  then  evaporated  over 
the  water-batb.    The  Grystals  which  remain  are  "Vfac&i*^  ^^  c/^^ 
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aloDiid  and  dksolTed  in  a  large  quantity  of  boiling  ^oohol,  from  wbh^ 
the  acid  i^  fBpidly  deposit^  on  cooling. 
CoJoarleeSy  loose,  shilling  short  needtos* 


Hhttireti  &  ▼.  Qtim* 


371S 

340 

10-06 


C^Bj^IP^O* 


&16 


100  00 


XOOW 


Apptfi^  to  Ouaiartiw  Acid,^ 

1.  Guaiac  Beta-ream. 
C*»H»0«  or  C»ff*0». 

Obtain^  aa  a  residue  insoluble  in  ether  in  the  prepaiBtlon  of  guMtp 
conic  aoid  (p.  155)>  This  residue  ie  complete Ij  freed  from  goaia^ 
Cf mie  acid  by  mixing'  it  Adth  sand  and  treating  with  ether ;  it  ia  Uieo 
diBsolved  in.  alcohol,  decolorised  by  animal  charcoal,  and  proeipitaied 
by  pouring  the  solution  into  ether.  The  brown  flacks  aro  etill  to  he 
ptirilied  by  again  dissolving  and  precipitating,  and  lastly  by  prodpltating 
the  alcoholic  solution  with  water. 

Red-brown  powder,  melting  at  200**  to  a  black  maaa.  NeutraL  Di- 
golves  In  alkaliB,  from  which  it  ta  precipitated  by  addia*  The  ilcoho&c 
solution  is  precLpitatcd  by  basic  acetate  of  lead,  but  uot  by  the  neutnl 
acetate.  ^ — Dissolves  eastily  iu  alcohol,  acetic  acid,  and  acetate  of  ethyl, 
but  is  insoluble  in  ether,  chloroform,  and  benzene.  Contaioa  at  109*^ 
on  an  aver^e^  67^81  p.  a  C,  5'Sl  H»,  and  a  littlo  niUogoo 
(ttadelich). 


2.  Guaiac-yeUow. 
MMVWUcm    jyisgirtatmi,  page  0* 

Ftllow  cohwing  matUr  of  Qii*ijM3  retin,    Obienred  by  Pt Uetiir. 

Powdered  guaiac  resm  is  boiled  with  milk  of  lime»  and  the  Hijuid  i< 
flltei^d  and  evaporated,  so  that,  by  the  action  of  rarlx>nic  acid,  tlie 
greater  part  of  the  lime  may  be  prt>cipitated  as  earbofJitte,  whilst  mntflof 
the  giialaretic  acid  deposited*  The  residue  is  exhausted  with  wstcft 
and  the  solution  is  sutM?i^aturated  with  acetic  acid,  (iltt^nHl^  and  left 
to  stand  for  14  daysov  longef,^  when  small  pale-brown  tahli*&«  crystalUn 
out.  The  crystals  dissolve  with  diffitnilty  in  a  large  quantity  of  waleTi 
leavin^^  rmiu,  but  are  easily  soluble  in  ether  aud  akohol,  and  < 
from  the  latter  on  evaporation. 

Fali't-y fallow,  qtiadratlc  oc-taliedrous  with  truncated  ausillllli 
rmttc  tables.    Iuudt>njus,  bitter,  and  grating  between  tho  le^i, 
jutrogiMi.     NeutraL     Without  ai^tiou  on  polarL?od  light. 

V\  bm  h^atad  in  a  tube,  it  ^^elda  a  distiilate  of  browii  oiL--»J 


cm  platintua-foil  to  a  greenish-yellow  mass,  with  loss  of  waterj  and 
afterwarde  bnniB,  evolving  suffocating  vapours^  —  DijB6olv©B  in  oil  of 
vitri&tj  foTTiiing  a  fine  bhm  solution,  wSich  becomes  green  and  yellow 
as  it  absorbs  water^  l)ut  turna  blae  again  ou  wanning.     It  is  de- 

Ieolonsed  by  tlie  addition  of  water-  —  Disgolves  in  fuming  mtric  acid 
witi*  orange  colour,  wliich  is  changed  to  red  hy  oil  of  vitiioX 
Difficultly  soluble  in  tvater^  and  scarcely  at  all  in  Ijoiling'  ht/drochlaric 
acid^  cither  atrong^  or  dilute,  by  which  it  i^  not  decomposed.  —  Diseolves 
eai?iily  in  aijuc^tis  amm&nia^  alkalis^  and  ailaline  efirtJiSj  with  deep  yellow 
colour,  which  is  dcBtroyed  by  acide*  —  The  aqueous  solutiou  is  not 
precipitat4Mi  by  salt^  of  the  metalB^  with  the  exception  of  the  neutral 
and  h(mc  acetates  ofkad. 

Bisflolve^  easiiy  m  hwuljihuk  of  carbon^  alcohol^  dker,  and  acetate  of 
e*%^,  and  with  difficulty  iti  chloroform^  b^umet  and  oil  ofturpmiine. 


3.  Guaiac^resliLp 


^^OEAKBE,    Ann,  Chmu  ^8,  140, 
WoLLASTOH-     GUh.  ^%  294. 

PAGEHSTECnEK.     N.  Tf,  3, 1,  447* 

TABPEt,     N.  Tr.  4,  %  159. 

Plakchi:,    /•  Fhrntn,  6,  16;  i\r,  Tr.  4^  2^  261 ;  BttU  Jahrk  1820.  16- 

Beakijes,     BtrL  Jahrk  1821,  143. 

Uhverdorben.    M,  Tr.  8,  l,b7.~Po^g*  8,  481 ;  16,  369- 

Trom^dorff.    iV,  Tr.  21,  1,  27. 

Fb-  Jam.    N.  Br,  AtcL  3a,  269* 

ScBACUT*    N.  Br,  ArcL  35,  5. 

»W.  MiiLLEii.  m  Br.  ArcL  35,  262. 
BceoNBEiN.    Pogj.  67,  97  i  73,  480  -,  75,  351. 
OaANK*     Fog^j,  67,  372. 


From  Gitaiacum  o^dmk  {Randhmh^  tux  [2],  20).  Obtained  partly 
by  gpontoneous  exudation :  Gttmmi  Gitaiacitmj  Rmna  Gumaci  na^va  ,■ 
partly  by  exhausting  the  wood  with  alcohol :  liestnu  Ouaiaci,  —  Greenish 
estcrnally,  reddish  and  greenish -brown  within ;  easily  tritiu-able  to  a 
gf^-white  powder  ;  translucent ;  of  conchoidal  and  splintery  fracture, 
Bp.  gr,  1'205  (Ffaff),  1*2289  (Bmnde).  Becomes  tough  when  chewed. 
The  resin  prepared  from  tlie  wood  mclta  in  boiling  water.  In  the 
form  of  pjwder  and  wbcii  heated  it  has  a  balsamic  odour,  Taatea 
sweetish-bitter,  and  hot  and  harsh  in  the  throat;  the  resin  of  the 

(wocjd,  however,  is  tasteless  (Buchner ;  Trommgdorflf). 
Guatac  resin  contains  711)0  p*  c.  C,  7*03  H.,  and  21*97  0.  It  1% 
however,  not  a  single  substance,  but  contains  ^th  Its  weight  of  a 
resin  iuHoluble  in  ether,  besides  yellow-colounng  matter  (Felletier, 
/.  Fharm.  27,  386).  The  commercial  resin  contains,  besides  resin 
propen  hark,  wotdy  fibre,  gnm,  and  brown  extraetive  (Buchuer, 
Rqm^.  3,  281).  On  evaporatuig  its  solution  hi  cold  alcohol  on  flat 
plates,  aiid  heating  the  residue  for  12  hours  to  120'',  there  remains  a 
transparent^  raby-red,  brittle  resm,  containing  6b'54  p,a  C,  6-83  H., 
and  24  63  0.  (Johiisto^  FkU,  Tram.  1839,  291). 


;..  i-^    *  ';.-     :  J-  ..-;*' ::!_   -:.:    t.  i;.:  .  ^-""1    ;e  riK;ft-««Eiii.  beodes 

-i_:-?*  -.:j:j^  -  ~-— -^_  -  -1.  •^--  ^  •'-r^  .-xissc*  cc  &  pinaon  which 
5  ?.  1.-^.  rr  n  i^  :-  -  ^  :.-  n  ^•.'Tir  -^-  ir-mt.Tijfc,  bd  ixisofaible  in 
:»-:IIz^  -1^-:  -z^-T  :  *  -i.  au  i  -r-zrr^-r*  b.-«Cfese  of  coppo*  at 
^iK  >  .llz^  irr^r  -  -T-"-**  '^^  *  -^t'  -."a^"^*^  ■^"  •  Second  re«p» 
▼^tji   -  :tzj  irm    1.-  -    1^    k   -i..-T-    :  ci.:.  'iHii.  ±&iu«2t  solaUe  in 

i:v  -±:-r  "  i  -rCL.i-iz  r  .*  J-.t-r.  ].%  *i  lie  rizxified  resmis 
iir-:- CL^' -^1  :-  ir-i::.:^  -«--.  JI:--   ?=:.;  .m-.:  fcc-ji.  ^iL  9epAntk»nof 

^^i-:i.*:~:-    :.: :   :   ": ~  ^:,r*.-*       I":..*    •is-.r^kD.c  va^  found  by 

^uifz-l'.'i  '.  '  -  >  r  — T-.-.  -  -_:--  11  -LL-  .tk?^  rf  jr^ie  g^.auac  reainor 
:c_u:7  c  -?  :•  .--~-:-r.  £  -3.0.12  7  :r  <  ..-.  JvL  ^.  S^lt  however, 
f*i-  T.A.  :'k^.r  -1-  !-•::.•:—:  ^ujircir^::  ij^k:  r'.f.h?  x>»in  vidds  with 
fc-i'ir   1  -r'y  ?n:.iJl    .i^^-~   .:'    i   :r  -^i  ^li-s-ijo.tp,  wbidi  reduoes 

P-::Ir^»-- r  :  ..^t  j-::i.:i4:  rr-?L.:.  r  -Mr-i-T,  :«  rltaEsied  by  predpi- 
Zirrs.^  i^T  T.i-.^L^:  -V  -1  ir  :— i.  ii>-A.:-:  l'  >*L  w^sLisp  the  predpi- 
z-kT.-r  -s-ii  -^r-T  L-'i  ■.  :- •  1:  :•  ssnr  r.  ^.z'z  hyirnOTlphiiric  aad, 

xz^i  ri-^i,.-..  J  -5—1  1  •.  ■:■  1.  .>  i" :■  >•  ■:•;  r-^ijw  :?«;  is  treated  with 
ijiriTr-L  .i.:-  .:  '.-.^L  -^ ":•:.>  7  ki  Ti-^.j  >^vc:p>Kble  compcmnd  is 
:  r=Lr*L  —  I:  : •*-*-<>-•?.  i-  i  :  -j^  >-r^^.  :i-r  r^^p^nr  of  becoming 
I'-irr  n  :>T  i_".  r  1-i  :  -^i.:.:  :■  i-i:z_jr  Lr.  :r  underboiled  water, 
wl:l  -T   --...-_    :  ■;.  i-  jM.  1:..:   s  i-ri-.  i^r  •'  ^d<^?•i  by  hTdroeulphuric 

A.'.M  ..  j-.j^Lj  :  >:  .  >;.-.:>.  -  :^-j^  ::-r.  iTik^ito  white  gPOTipa 
r:  L- •-:!->.  -1.1  :-■:  :.i  _-^is.  z.-.:.  izi  -^'^ri^  incompletely,  with 

Cr--.:- ::.;•*.".  1  :  L./.  l-'-r'-i  ..-  •  ■  /.  Thr*  orystd'.s  as^^ume  a  fine 
gTi-^^-r^i  .  '  ir  '^.■>.  •  ::r  1*  i  1 :  r  >T7  :  ^  :.:t!o  acid,  aud  a  pale- 
;jT*^:-.  ^.:i  1"  :----■- 1:-.-  :  :.-..  '':.rr  r-  .  ir  •iisappoaring  on  the 
V'  iivli-vi*!  :.  :  :!•  .  ■:  ■-.  T-  -7  i^  ->•  '"I'v  i:.  'il  of  vitriol  and  in 
watf-r.  Ir::  a-rr  r.j  -j.  L-  • :.!  r!-:  i  . :  ^ik-.s  ur  a  ivrr:  -a  which  is  precipi- 
tated by  rilka!>.  Ti-  y  i:v  ii.-i.  '. :": '.-.  :::  .:-r:<::c  r-'t^L-ih  or  its  caimnate, 
but  s^'lubl*?  :\  h  :'...:  ir:.:..  :.:.i-*.v.i-rr :  rht-y  d  >  not  dissolve  in  cold 
alcr.'h'*»l  r^r  ethv:.  'r  :!  ;»:•.  ?-  .1'/.'  ir.  :':.v  l-  :l.:.:r  1: 1:1: Js.  irrim  which  they 
ciy-itall'.r^:  ori  o-  I:iir  '  Li:.  irr*  r.  /.*-•  -r^r.  /•i.  1*4  U  Laiideivr  also  ob- 
tained from  ar:.rii- •rii.ioil  t:-.'.t:r*'  ■:  :r:a:aoum.  sj-lendid  green  prisms 
rxjfit;iiriir.;r  arm:.  •:.!»•  •  :.lv  i  artijiUy  s  lul  !v  in  water  and  alcohol  (JZir^frf. 

Onaiafirn  w'--l  r.-ritairi'*  a  rosiri  n»s^»ml»ling  commercial  goaiac 
r'*»*iri  in  ir^  birli:ivi'»?ir  wirii  S'»lvfTir.<.  t'j^-tlicr  with  giiaiacic  aind, 
irun'iiu'iu,  li\t"^iVn  ^rnin,  :x:A  >alt<.  It  ^i\>  s  up  fK-iling"  water  piaiacio 
ii'-i'l  ^xi.  :J'.p7).  j«nTi|.iT;4lI'-  l-y  J-a^ii*  aot.iti'  r»f  load,  and  afterwards 
yi'l'lK  t'l  alcohol,  p-siri  aiiil  ;rna:aii[i.  whjih  arc  dep^sitctl  on  ovapiv 
ratiii;/ tiur  alcfiliol.  dnnitfrut  fi^nns  neutral  yellow  nodules,  having  a 
bittei  iiinl  jMiid  taste,  'ioliiMe  in  In  tiling  water,  anil  nitire  eai»ily  in  ether. 
It.  Ih  not  turned  hlue  hy  nitric  arid,  as  is  t!io  n'sin  s«»luli1o  in  alcohol 
ii\v\  i-tlier  (Kie;>^i'l,  Jahrh.  />;'.  rhnrm,  14.  243).  —  Ouaicum  bark  contains 
an  aeiid  extraetive.  Huhstanco,  and  a  dark-bn-twu,  brittle  resin:  the 
iiiicturn  of  thin  laiii  named  body  docs  not  acquire  a  blue  colour  with 
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funiing  nitric  acid,  and  differs,  therefore,  from  ordinary  g^uaiac  resin 
(Trommsdorff). 

Guaiac  reain  hums  with  a  powerful  aromatic  odour,  —  It  meltB 
easily,  begins  to  decompoge  about  300''^  and  when  su Injected  to  dty 
distiilation  yields  at  first  water  smelling  of  the  resin,  then  a  slightly 
acid  water,  and  a  yellow,  light  oil  of  penetrating  odour,  and  at  last  a 
tbick»  yellowish-brown  J  heavy  oil,  whilst  charcoal  remains  behind 
(Uurerdorben ;  Volckeh  Sobrero).  During  the  distillation  carbonic 
acid  and  hydrocarbons  are  evolved  (Brandes),  No  umbelliferouo  is  ob- 
tained (S4:tmmer), 

When  the  prodact  obtained  by  the  dry  distillation  of  guaiac  resin 
in  an  iron  retort  is  rectified,  there  paes  over  first  gnaiaccoe  (x,  411) 
with  a  large  qtiantity  of  water,  then  a  heavier,  thick  product,  and  at 
last  pyrognaiacin  (xii,  349),  which  solidifies  in  a  crystalline  mass.  On 
separating,  by  a  second  rectification,  the  middle  portion  from  the  first, 
which  consists  chiefly  of  guaiaccne,  and  the  laet^  which  contains  a  large 
quantity  of  pyroguaiacin,  there  remains  an  oil  which,  when  treated 
according  to  xii,  350,  yields  the  pyrogcaiacic  ax:id  (I^frojaksaure)  of  this 
work,  I,*.,  Yolckers  guaiacol.  According  to  Hlasiwetz,  it  is  a  mixtore 
of  two  homologous  oils  of  the  formula  C"H*0*  and  C"I1^**0*,  the  latter 
of  which  may  also  bo  obtained  fmni  creosote  (see  xv,  161).  See  further 
below,  Hla«iwctz'i  fil^it^inent  that  the;  oil  aleo  CTontaioa  furfurol  was  refuted  bj 
Sohwanci-t  (Ann,  Pharm,  116,  285). 

Powdered  guaiac  resin  and  tincturo  of  guaiacum,  as  well  as  paper 
moifitened  with  the  tincture  and'  dried,  are  turned  blue  by  ozonised 
o^cifgeuj  but  not  by  ordinary  oxygen :  they  are  coloured  blue  also  by 
iodine,  bromine,  chlorine,  the  peroxides  of  manganese,  lead,  and  silver, 
hj  oxide  of  flilver*  oxide  of  mercury,  teroxide  of  gold,  permanganic 
acid^  chromic  acid,  hyponitric  acid,  alkalmc  hypochlorites,  finely 
divided  platinum,  and  by  sesqui chloride  of  iron,  cMoride  of  copper,  and 
ferricyanide  of  potassium.  The  blue  colour  m  destroyed  by  heat,  and 
alfio  by  reducing  agents,  as  phosphorus,  finely  divided  tin,  iron, 
zinc,  and  other  metals,  hydrosulphuric  acid,  hydroselenic  acid,  sul- 
pburons  acid,  proto-aaits  of  iron  and  tin,  ferrocyanidc  of  potassium, 
imneral  acids,  and  alkalis.  The  colour  disappears  also  spontaneously, 
the  rate  of  its  disappearance  depending  upon  the  nature  of  the  sub- 
stance producing  it.  After  being  frequently  coloured  and  decolorised 
tba  tincture  loses  the  property  of  turning  blue  (Schonbein), 

Ordinary  air  also  produces  the  blue  coloration  when  a  very  email 
quantity  of  the  tincture  is  placed  in  strong  sunUght  and  shaken  with  a 
large  quantity  of  air  (Schonbeln),  The  blue  (or  green)  colour  is  not 
prcSlloed  in  carbonic  acid,  and  in  oxygen  gas  only  on  exposure  to 
oolonrless  or  violet  light,  whilst  the  red  rays  of  light  conccutrat-ed  to 
a  focus,  reduce  the  green  to  yellow  again  (Wollastoii)*  See  also  Jodio 
{N*  /.  Phann.  (4)  I,  56;  Compt.  reniL  59,  857),  The  tincture,  mixed 
with  oomiQ*ju  salt;  and  submitted  to  the  electric  current,  immediately 
beoomes  blue:  crude  impure  salt,  however,  itself  produces  the  blue 
coloration  (Osann).  See  also  Aniandon  {Cmiento  8,  281 ;  Kopp's 
Jahruba-.  1858,  451) ;  Regimbeau  (/.  Pharm,  15, 14)  j  Schacht  {N.Br. 
Arch.  35,  3);  IL  Schiff  {Ann.  Pharm.  Ill,  378)- 

Powdered  guaiac-resin  acquirer  a  bright  blue  c^jlour  when  triturated 
with  gluten  which  is  not  spoiled,  or  with  flour  containing  a  large  quan* 
tity  of  glntea,  but  in  all  cases  exposure  to  air  is  neceaaary.  The  colour 
is  not  formed  with  starch  (Taddei  %  Ridolfi),  —  Tinctui^  ol  ^ikva.\aRS3asi 
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taruA  Uha  ibo^  erco  witlioQt  ezpccsfB  to  Eghfti  wbea  dropped 
sBci^olthefoffiowiD^freaiiroottt  CodUtar^a  JLrnaraeMiazidC^i^'M^ 

ftrfoii  Tm^pat&m^  ViAmmm  (t£e  ai|>  nf  v&di  alio  | iiihimii  tlie  pro* 

perij)^  /Mill  Mdmmmi^  Areticmm  Ltfps,  Sfwsmmm  iwyawfci,  G( 

Most  of  Ibeee  foots  lose  tlie  pvopcfiy  ocs  dqriv^^  uid  aorae  mwmt 
Ikested  to  10<f .     The  fresh  loou  of  .fo«N7  cngtefw, />ii^^^  _ 

podium  Filix  MoB^  mad  others  do  not  pufoduoe  the  bliae  cotinir  (PtendK^X 
The  siibstaiioe  pfttdociii^  the  bhie  ooloor  occers  in  all  parta  of  tbo 
potato^  bcri  tte  colour  m  most  rapidly  and  TfrkOjr  prodnoad  ta  the  peel, 
and  at  the  plaoea  where  ejm  occur.  Boiled  potaiioea  do  not  poweai 
the  ooloming  propotj  (Sditebelii.  .B;^,  75*,  S57>  See  alao  SchaehV 
Tander  Broek  {StAdkmftd,  Omd^tctJt.  ^  d;  Stuck,  ilO;  and  &, 6, Smck, 
n$i  abstr.  PAorm,  C^fii^*.  1850,  €35,  aad  Sm  Ooaoeniiii|r  tb^  btaa 
colour  produced  hj  Fntitai.  Sem,  Cotcktdj  eee  W.  Muller  {N*  Br*  A\ 

Gum  &t^bic  made  with  cold  water  colours  powdered  gttaiacmn  bl 
but  this  properly  b*  not  poesesd^d  by  a  eolation  m  hot  water,  nor  by 
rum  tragacanth«  >fUk  behavea  in  a  similar  manner,  fresh  miik  pro* 
ducing  the  blue  coIouTj  whilst  the  boiled  liquid  no  tongerjxiSBeaaei  tha 
property,  even  after  c<x>ling  and  saturatiog  it  with  air  (Pla&che). 

'Hncture  of  guaiacum  i^  not  coloured  blue  by  percndde  of  bydrogut, 
bat  oti  an^ii^  to  the  mirttire  a  UtUe  platinum-blaekf  H  Immediate^ 
aflsumea  a  deep  bine  colour ;  mercury  ako,  and  gold^  eUvert  oasiiiaB* 
gtotea,  diastase,  emulsin^  myrodm,  yeai^t^  and  all  vegetable  and  ao^aai  •nb- 
ataaceE  which  ha%  e  the  property  of  decompoeing  peroxide  of  hjdrcfan 
(ii,  77)  act  m  the  aaroe  way  ae  platinum  (Schgnbein»  H.  Emirt,  1S|SM|^ 

Chhrmt  gm  and  aqueous  chlorine  quickly  colour  powdered  gqata^* 
resiii  green,  blue,  and  brown  ;  ammonia  changes  the  brown  to  greea, 
and  asBumes  itaelf  the  same  colour  (Hrande).  Chlorine  tlxrcyws  down  a 
bine  precipitate  from  tincture  of  guaiactim.  This  {ffeci|»tate  ta  tha 
gtiainretic  aad  of  Jonas  {N.  Br.  ArcL  69,  20) ;  it  ha«  the  property  of 
rapidly  turning  fresh  tincture  of  gnaiacum  blue,  —  Strvn^  nitrie  add 
dissolves  guaiac  resin,  even  in  the  cold,  with  CTolutiou  of  nitric  osadu 
and  formation  of  a  largo  quantity  of  oxalic  add  and  other  mbatmcm 
(Brande),  Dilute  nitric  add  turns  the  tincture  blue  wlien  U  oool 
nitrons  acid  only  (Gmelinj  Schacht).  Sptritu^  atfr.  <tiAer,  turns  it 
immediately  ;  the  neutralised  liquid  only  after  a  few  miautea  (! 
Oil  of  vitrhl  disflolvea  gnaiaC'ttisiiii  forming  a  fine  dirlc*rea  aohtfloi^ 
whic^i  m  rcndertni  violet  by  water,  and  Tiolet-blue  by  alcohol,  aDd  ear- 
boniaes  when  heated  (Dulong  ;  TrommBdorff ;  Sr^chifT)* 

Ooaiac- resin  dissolves  partially  in  Hqiieoua  ammm*m  toa  brownliqacl 
—  It  dif^tiolvcrt  fltill  more  easily  in  aqncons  aMo/w  ami  their 
forming  red-green  or  brown-green  solutions,   which   ane 
by  iicndrt  and  by  mrtallic  salt!^. 

WitJi  merited  cfi^ftic  potmh  and  a  little  water,  gnaiac  rarin 
only  when  strongly  Uealed.  fnitlnng  up  and  forming  a  hoix»0|^ 
mass,  from  which  sulphuric  acid  thnyws  down  a  blacK  tar,  and  tvrolTef 
an  odour  of  volatile  fatty  acida,  whilst  protocatechuic  acid  (xrl,  tSU^ 
or  an  acid  of  similar  Cf3ni[>osition,  and  a  second  add  which  torna  wBoJm 
WJ|  resiain  in  solution  (lUaaiwets  k  Barth)* 


Od  supersaturating  tbc  fused  alkalino  mass  with  dilute  sdphniJo 
add^  filtenng  from  tar,  and  a^tatiiig  with  ether,  these  two  adds  aiB 
diasolved,  and  remain  bebiud  when  the  ether  is  eraporated.  They  are 
difisolved  in  water  and  precipitated  with  neutral  a€et>ate  of  lead ;  the 
washed  precipitate  is  decomposed  under  wami  water  by  hydrosnlphuric 
acid ;  and  the  liquid  is  filtered  and  evaporated,  whereupon  procatechuic 
acid  crystallises  out^  until  the  mother-liqnor  becomes  brown  and  thick. 
After  long  standing,  the  oiother-liijuor  Bolidifles  to  a  friable  mass^  which 
U  pressed,  decolorised^  and  pnrihed  by  rej:>eated  solution  and  sr»lidifica- 
tion,  — In  this  w^ay  a  w^hite,  mealy  i>owder,  or  on  evaporatiug  the 
alcoholic  solution,  a  tissiired  varnish  is  obtaiuedj  coiitaluiug,  after  dry- 
ing at  150*',  64"75  p»  c,  G\  and  6^39  13,  This  acid  dissoh^ea  in  w^ater, 
alcohol,  and  ether;  its  solution  in  aqueous  alkalis  qnickly  assumes  a 
dark  emerald-green  colour  on  exposure  to  the  air ;  eest^uichloride  of 
iron  colours  it  olive-green,  which  is  changed  to  a  fine  violet-red  by 
sods.  It  reduces  cold  ammoniacal  nitrate  of  gilver,  and  the  hot  nitrate 
free  from  ammonia,  also  alkaline  solutions  of  oxide  of  copper.  Its 
red  solution  in  oil  of  vitriol  turns  gi'een  oo  standings  yellowish-green 
on  warming ;  oxide  of  manganese  colours  it  oUve-gi'oen  in  the  c<Jhl, 
and  diity-red  on  warming.  The  acid  decomposes  carbonates;  it  m 
precipitated  from  its  aqueous  solution  by  neutral  acetate  of  lead,  the 
precipitate  being  soluble  in  acetic  acid  (Illa&iwetz  &  Barth), 

Alcoholic  Tieutral  ficttate  of  iead  tlirows  down  from  tincture  of 
guaiacum  a  white  precipitate,  which  quickly  turns  blue  in  snnahine ; 
from  the  filtrate  ammonia  throws  down  a  second  precipitate  (Jolmston). 
An  alkaline  solution  of  the  resin  does  not  precipitate  aceiaie  of  copper 
(Unvenlorbeti).  The  tincture  reduces  mtrate  of  mlver  in  the  light 
(Johnston), 

Oualac  rosin  dissolves  abundantly  in  aJcohof^  with  brown  colour 
[and  in  wood-^pirtf^  the  solution  turuing  blue  in  the  same  way  as  the 
alcohoUc  stolntion  (Schonbein)]  ;  the  tincture  is  rendered  nulky  by  water, 
and  is  precipitated  by  hydrochloric  and  sulphuric  acids,  but  not  by  acetic 
acid,  —  It  dissolves  sLwly  but  completely  [only  partially  (Brande)] 
in  ether  Trommsd^irff), — ^Diseolves  oon^pletely  in  Jvsd  oU  and  amiffic 
aUkhiftk^  and  partially  in  valerianic  add  and  valerianate  of  amifi  (Tranti- 
veiii).  Dissolves  completely  in  ereosoie  {Reiehenbach).  Cold  oil  of 
inrpmtine  dissolves  only  a  trace  of  guaiac-resin,  the  undissolved  portion 
taming  blue  and  then  greeu  (Trommsdorf!)  j  the  hot  liquid  dissolves 
rather  more,  forming  a  colourless  solution,  which  is  coloured  blue,  red, 
and  yellow  on  evaporation  (PfaEf).  —  The  resin  is  insoluble  in  fat  oik. 


Addm^  tQ  tie  prodmUfrom  Oumlac-resin  prepttmsli/  described. 


1,  To  Gnauwem  (x,  411)-  —  Gfiaia^  of  VolckeU    Since  investigated 
Volckel  {Ann.  Pharm.  $%  948)  and  v.  Gilm  {Am,  Pkarm.  lOe, 

After  the  distillate  from  guaiac  resin  has  been  subjected  to  frac- 
titmal  distillatiou,  and  the  pcjrtion  pasf^ing  over  below  120**  is  collected 
apart,  this  portion  is  to  be  repeatedly  distilled  off  lime,  till  it  ceases  to 
be  altered  by  cold  caustic  potash,  and  is  no  longer  turned  green  by 
alcoiholic  fiC8qiiichl<>ride  of  iron.  It  then  forms  a  colourless,  highly 
refractive,  hmpid  liquid,  boiling  at  US'*,  and  having  a  buTnmg,  ^tomateic 


isst 


'tfnHBix  70  auAuxmc  aod. 


fajfty  md  a  pow^ol  stupefymg  sweetub  odour  of  IwHer  j 

wm^im  71 55  p.  c  C^   ^&   H^   aad  18<«S  O, 

JksfSktB  fbrmtiia,  C"H^.  — It  m  o^imei  to  csalc 

icid,  and  to  acetic  add  by  clu^iinic  ao^    When 

amtac  pot«»lif  it  forma  a  kmnm  t&m  , 

tha  maia  (withoitt  fonsm^km  ef  aiigaie  mat  (^  €119* 

iMoliilile  In  ammimm-mmer.mndm  eold  acintiao  of 

api  gr.  1*25,  aod  doea  not  CJomtKiio  with 

— Vokkal  exammed  tmpupa  guabceQe,  to  whidi  be  nve  ^  fo 

^,  Gumaci^  add  (xi,  S07)>  Obtaioad  firoia  Hie  reaiii  in  Tery  simO 
qoafjtjties  onJy — about  1  dedgr^nme  from  4  poonda  (Hadelich), 

S.  Gaaiaml  or  Ptpr^jgumocic  add  (xii,  S50).  — Guaiaooi  obtdned  by 
fracttofial  dl&tiliationf  and  purified  by  Tolckers  method  (si,  S&l,  2)  m  i 
mbEtuf e  of  two  hom<^ogoci»  oils  of  the  fommkB  C**H*0*  aod  C*HW, 
the  latter  of  which  may  also  be  obtamed  from  creoaote  (see  tw^  HI), 
fij  agitation  with  etroQg^  ammonia,  or  bj  the  passage  of  ammiooi^Kiib 
it  is  converted  bto  a  atjghtlj  coloured  crystallme  maae,  wbn  il 
presfiedf  dissolved  immediately  ij>  a  little  w^syrm  ether,  and  alt^  i 
In  a  closed  iresflel^  decomposed  by  strong  alcoholic  potash*  Axi 
la  tbos  liberated,  and  the  whale  solidifiea  to  a  white  nyfttaflliift  \ 
which  IB  again  preyed,  washed  with  ether,  dried  In  a 
afterwards  <^compoaed  by  aqneoue  ox^c  acid  or  9nlphimc  add. 
oQ  thereby  sepai^ted  is  washed,  dried,  and  rectified.  It  19 
and  has  a  very  agreeable  odoiin 

The  oO  h^ted  to  boiling  in  a  retort  yields,  between  208**  and  fW% 
product©  which  have  at  first  a  g^peater  density,  and  contain  a  smaller 
proportion  of  carbon  and  hydrogeni  and  af  terwaidSj  at  a  higher  boilia|<> 
point,  a  lower  specific  gravity. 


Bpeciilc  ginTitj  at  IS"  aecordiiig  to  HlaAwets^ 


Portkm*t210*  =  11171 

„       „  216^21S"   =   1  1163 
„       „  2li*  -  1 1115 


FartioQ  mt  aSD* 


I-OSOD 


UC   67-74 

a  H  .......        6  15 

4  0  25  81 


206—210'. 

.,      6795 

693 

..      26'13 


HIafliweti* 
216—218, 

.       6861 
6  93 

.       2446 


219— SSO*, 
,      69Sa 
7*M 

.       22'M 


16  C  . 

10  H 

40 


Til 


CMH»0*. 


100-00  «„   10000 


10000    „.,    VXyQb       C3»B«0*_    IIMO 


€Umi^4 


The  potaeh-salt  of  the  compound  C"H^  forma  with 

phemit  iiii  aromatic  smellinff  oil,  but  do  pyrognaiacin. 

Both  oils  form  compounds  with  ammonia  and  potash,  the  oompoofti 
with  the  Utt4»r  base,  when  prepared  with  oil  of  low  boUin^^noiiili 
haviDg  the  com|x>BitionC'*H^KO*,  liiy  treatiog  crude  gumaonl  a«  abo«% 
and  tnyrttnUbhig  thr  product  fi-om  alcohol^  white  potan!  '  ira  pio* 
durcclf  conUkinitig  either  |  at>,  or,  when  an  exoeea  of  c.i  tailiif 

employed,  1  at*  of  putuissium  to  16  at  of  carbon. 
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Hlaaiwets.  Hlaaiwets. 

OMH^O* ^.-^      5808  C»^*0», 80-84 

KO ^ ...      28-81    ....      23-38  KO 2217    ....    22*88 

4  HO 1818    ....      18-40  4  HO 16-99 

C»*HrKO*  +  4^.    100^  0"H»KO*  +  4Aq.    10000 

The  bi-add  salt  contains  14*75  p.  c.  of  potash,  corresponding  to  the 
formula  C"«H?»KO*  +  (2  aq)  (calc.  14-15  p.  c.  KO).    (Hlasiwetz.) 
Ooaiaool  does  not  reduce  moist  oxide  of  silver  (Schwanert). 


Oxy-azo-nucleua  C**NH*W. 

Hydroberberine. 

C*»NH«(y»  =  C«NBP»0«,H». 

Hlasiwbtz  and  v.  Oilm.    Ann.  Pharm.  Suppl.  2,  191. 

Preparation,  Six  parts  of  berberine,  100  parts  of  water,  10  parts 
of  oil  of  vitriol,  and  20  parts  of  glacial  acetic  acid,  together  with  a 
large  quantity  of  granulated  zinc,  and  a  few  pieces  of  platinum  foil, 
are  introduced  into  a  capacious  flask  provided  with  an  upright  con- 
denser, so  that  the  condensed  products  may  flow  back  into  uie  flask. 
The  contents  of  the  flask  are  neated  to  the  boiling-point,  and  kept  at 
that  temperature  for  an  hour  or  two,  or  until  the  colour  of  the  liquid 
has  passed  through  dark  gold-brown  to  light  wine-yellow.  The 
liouid  is  then  filtered ;  any  cirstals  that  may  have  separated  are  dis- 
solved in  a  little  very  dilute  sulphuric  acid ;  and  the  whole  is  precipitated 
witfi  excess  of  ammonia.  The  yellowish-white  precipitate  thus  pro- 
duced is  washed  with  water,  dried,  triturated,  and  repeatedly  boiled 
with  alcohol.  The  hydroberberine,  which  is  difficultly  soluble  in  alcohol, 
is  deposited  in  crystals,  partially  during  filtration,  but  chiefly  after 
standmg  and  concentration.  The  crystals  are  purified  by  oft- 
repeated  crystallisation  from  alcohol ;  or,  the  solution  containing  zinc  is 
mixed  with  an  excess  of  a  saturated  solution  of  chloride  of  sodium, 
and  the  hydrochlorate  of  berberine  thereby  separated  is  decomposed 
l^  alcoholic  ammonia.  In  thia  way  }tha  of  the  berberine  employed  is  obtained 
M  hydroberberine. 

Properties.  Small  colourless  or  yellowish  needles,  having  an 
adamantine  lustre,  or  long,  flat  needles  of  the  monoclinic  system. 
Does  not  lose  weight  at  100"*. 

Hlasiwetz  k  t.  Gilm. 
o^lOO*.  mean. 

40  0 240    70-79    70-66 

N 14    413    . .        414 

21 H    21    6-19    6-50 

8  0 64    18-89    18-71 

C«NH»0»  ....    839    100-00    100-00 

Decompositions.  \.  Solutions  of  hydroberberine  assume  a  yellow 
colour  on  standing  in  the  otVi  or  on  prolonged  boiling*— 2«  Diluu 
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HIDROBBRraBIHB*  SW 


80  0  

2  W 

46  H  

19  0 

3  S0»   

Dried. 
4Sld    .^. 

28    

,      45    

.    162    

120    

mean. 
...      6818    67-94 

8-89 

6-46    .. 6-97 

...      18-48 

...      14-55    14-49 

2C-NH«08,8(HO,SO«)    .... 

,    825    

...    10000 

The  salt  contains  8  at.,  not  4  at.  water ;  the  dried  salt  46  at.,  not  47  at  hydro- 
gen, as  erroneously  stated  in  Ann,  Pkarm.  Suppl.  2,  208  (Kr.). 

C.  Bi-acid.  —  Moderately  dilute  solutions  of  A  and  B  are  rendered 
turbid  by  excess  of  sulphuric  acid,  and,  when  more  concentrated, 
deposit  a  tough  resin,  which,  on  standing,  is  converted  into  nodules  of 
a  bi-acid  salt^  crystallisablc  from  absolute  alcohol. 


40  0 

N  

«.    240    

14    

..  64-92 
322 
6-26 

...  18-30 
18-30 

Hlasiwets  k  t.  Gihn. 

flMOfl. 

« 64-78 

23  H  

23    

6-61 

10  0  

2S0»   

80    

80    

18-59 

C«NH"0«,2(H( 

)30»)....    437    

..     10000 

Hydriodate  of  Hydroherherine.  —  White,  crystalline  precipitate  or 
colourless  granules,  precipitated  by  iodide  of  potassium  from  sulphate 
of  hydroberberine.    Very  diflScultly  soluble  in  water. 


40  0  

a/120«. 
_.    240    

..      61-87 

299 

4-71 

..      1874 

..      27-19 

Hlatii 

rets  k  T.  GUm. 

fMOil. 

61-80 

N  

22  H 

14    

22     

6-02 

8  0  

64    

I    

127    

27-37 

C«»NHn08,I 

n  ....    467    

..    100-00 

Hydrohromate  of  Hydroherherine.  — Obtained  in  the  same  way  as  the 
preceding  salt,  which  it  resembles. 

Hydrochhrate  of  Hydroberberine.  —  Hydroberberine  in  contact  with 
hydrochloric  acid  gas,  is  converted  into  a  white  powder,  which  crystal- 
liises  from  hot  water  in  lanunae.  The  easily  formed  solution  of  hydro- 
berberine in  warm  dilute  hydrochloric  acid  solidifies  in  the  cold  to  a 
jelly,  which  is  converted  into  difficultly  soluble  crystals  on  stan^ng. 
Tte  salt  is  precipitated  from  the  sulphate  by  chloride  of  sodium ;  it 
diflflolves  in  alconol  containing  hydrochloric  acid  more  easily  than  in 
-water,  and,  on  adding  water  to  the  solution  till  turbidity  is  produced, 
heating,  and  setting  aside,  the  salt  crystallises  in  small  colouriess  tables 
or  nodules. 

at  lOO"".  Hlasiwets  k  t.  Gilnu 

...    63-70 


40  0    

240       

...      63-91 

N    

14       

3-78 

22  H   

22       

6-85 

8  0    

64       

....      17-06 

01  

86-6    

9-46 

612 
9-44 


OfNH«K)"^01  ....    876-6    lOOOO 
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Nitrate  of  H^droherherint.  —  Obtained  with  difficElty  (on  account  of 
the  oxidising  action  of  the  acid)  by  dissolving  hjdroberberine  in  nitric 
acid,  or  more  easily  In  a  pure  state  by  mixing  hot  \^fj  dUuta  solutiona 
of  sulphate  of  hydroberberine  and  nitrate  of  soda,  —  Fuies,  irideooent 
lamlasQ  or  rhombic  tables,  drying  up  to  a  silvery  pellicle* 


40  0 .,..,..........„,,.... 

2  N , 

oilOO*. 
....    £40    »... 
..»      28    ,.... 

..      59^70 

6-96 

5-47 

27-87 

Hla^iisretz  k  t.  GibiL 

59*86 

70S 

22  H....... 

..,.       2S     

........         &'81 

14  O 

....     112     ..,„ 

27-32 

C«KH^0*,H0,NO* 

-,.    402     

...     10000 

100-00 

ChhroplatiTiutt  of  Bydroberherine.  —  Bichloride  of  platinum  throws 
down  from  aqneons  hydrochlorate  of  hydroberberine  an  abundant  pred- 
pitate,  which,  when  a  hot  alcoholic  solution  is  employed,  is  obtained  in 
orange-yellow  crystals*  —  Dissolves  with  difficulty  in  water  and  alcohol, 
worn  easily  in  alcohol  oontainiiig  bydrochlorie  acid. 


40  0... 

H 

22H 

80 

Pt 

8  a 


at  im\ 

240 
14 

sa 

64 

96-5 

1065 


HlMiwGti  &  T.  0ilm4 
44-Oa    ...„.,.    439$ 
256 

404    4^44 

11-74 

18*07     ......     1814 

19*56 


C*NH^»0'»HCl,PtC13    ...    645^5 


100-00 


The  acetatt  forma  liyrge  tables  and  prisms ;  the  oxalate  small  rhomb 
tables;  the  tartrate  clusters  of  needles, 

Hydroberberine  dissolves  In  aleohiil^  more  especially  when  hot*  ft 
dissolves  in  hmdpMde  of  carbon  and  chloroform  more  easily  than  in  cold 
alcohol,  and  crystallises  from  the  solutions. 


Ethyl-hydroberberine. 

Ulastwetz  &  T,  OoM.    Ann.  Phurm.  Sui^pL  2,  191* 

Obtained  in  combination  with  hydriodic  acid  by  heating  

hydrolierttorine  with  excess  of  iodide  of  ethyl  m  the  water-bath,  aad 
crystallising  the  semi-duid  product  from  alcohol  —  Pale  yeDow* 
rhombic  prisms,  brittle  and  bitter,  soluble  in  hot,  and  loss  caaily  in 
cold  wat^r. 

lYhmi.  niA^ifretx  4  T.  Glim, 

..    864    5333 5£« 

»,       14    2*82 

.,      2S    «.„,^        526    «^*_      55S 

»      64    ^..„..  la-M 

..  127  ........    25^ ma 


PAPAVHRINE. 


857 


PapaYerinei 

h  Merck.  Ann.  Fhami.  6G,  125;  Pharm,  Centr.  1848,  939  i  N.Br, 
ArcL  5(3,  312  ;  K  J-  Phutm,  15, 167*  —  Ann.  Phcu-m.  73,  50 ;  Phurm. 
Cmtr.  1650,  52. 

"AxL'ERS€»N.  7'nim.  Eoff,  Soc*  Edifih.  21,  1,  195 ;  Chem.  Ga:,  1855,  21 ; 
Aufi,  Pharnu  94,  235  j  Phann,  Caitr,  1855,  279  j  /.  pr.  €!wrn.  65^ 
233. 


Pbocjrered  in  1S48  bj  Merck,  in  optiim* 


H      Prepamtkni.     An  aqiicoua  exti*a€t  of  opium  is  precipitated  with 

l^ustic  soda ;  the  pret'ipittite,  conbisittng  cliietl^  of  ruurphiue,  is  treated 

with  alcohol ;  the  brown  tincture  thereby  obtained  is  evaporated ;  and 

the  residue  m  mixed  with  a  little  aiumoma,  wtierehy  (at  iirst)  a  bruwn 

Ksiuous  precipitate  m  prodne**tl  This  m  disiiJoJved  iu  dilute  hydro- 
loric  acid,  and  mixed  with  rtcetate  of  |XJta4jh,  wliich  separates  a  dark 
leein.  This  lawt  body  is  washed  with  water  and  boiled  witli  ether,  from 
which  papaverine  crystallises  on  cooling. —  A  simpler  plan  ib  to  dry 

Rae  brown  retiiu  over  the  water-bath,  an<J  add  to  it  an  equal  quantity 
f  alcidiol,  whereby  a  tliick  syrup  is  produced,  which  eolidilii's  iu  a 
crj'staliine  mass  on  standing  for  some  days.  The  crystals  are  pressed, 
iiid  pnrified  by  re^fr^'StariiBation  from  alcohol  with  the  lielp  of  animal 
liarcoaU  The  papaverine  thus  rjbtaiued  contains  nareotine,  which  is 
emovcd  hy  dissolving  the  crystals  in  hydrochlunc  acid  and  reciystal- 
ang  the  hydrochlorate  (Merck). 
Anderson  prepai-es  papaverine  from  the  black  mother-liquor  oh  tat  tied 
tJie  preparation  of  nioriihhiej^  cf)deine,  &c.,  acairding  to  xvi,  420,  as 
allows;  1*  prom  fiarctdim  cmitaimrig papavtrine^  When  tJ da  substance 
cryslalhsed  repeatedly  from  boiling  alcohol,  the  more  easily  soluble 
'papaveiinc  remains  ir*  the  mother-lfhiiors  and  crystallises  therefrom 
mbced  with  narcotine.  The  crj'Mtals  knt  obtained  are  triturated  and 
rcated  ref>eatoiily  with  small  quantities  of  acetic  acid  sti  long  as  the 
cid  is  com pletrly  neutralised,  and  the  filtered  sohitjrins  are  precipitated 
ith  ammonia  (or  caustic  potash).  The  precipitate  thuB  obtained  must 
ciystalUsed  from  boiling  alcohol,  ai*  otherwise  it  retains  a  large 
jtiantity  of  ammonia  (Chcm.  Soc.  Qn.  X  15,  4 65),  — 2,  Fr*m  (he preapitate 
hrmtrn  down  btf  basic  (tcetate  of  lead,  and  ctmtauiing  rrstn,  narcotine^  and 
iHWtrrine.  the  precipitate  is  boiled  with  alcoijul ;  the  alcohol  is  eva- 
onited  ;  the  residue  is  dissolved  in  hydiHiehloric  acid ;  and  the  s^ilntion, 
filtfircd  from  resin,  is  left  to  cry,Ntallise,  whereupon  hydrochlorate  of 
pa|iaverine  separates,  whilst  hydrf*chlorat^  of  narcotine  remains  in  the 
mother-liquor. — 3.  Papaverine  is  also  obtained  in  the  preparation  of 
^piaiiyl  ^^Meconin)  according  to  xiv,  423, 

■  Properties.  Papaverine  crystalliseB  from  alcohol  in  confused  masses 
B>f  Tivhite  needles.  Its  solutioris  scarcely  restoi'e  the  colour  of  reddened 
^ptniiiH.  It  has  no  particular  action  on  the  organism  (Merck).  Its 
Boti*tnry  stetion  on  ixiariyed  light  is  but  slight,  and  on  account  of  the 

difticult  Holubility  of  papaverine,  cann  )t  be  determined  with  certmnty 

(Bouchardat  &  Boudet,  N,  J.  Pharm.  23,  192,) 

VOL.  xvu,  tt 
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M^i«??k.  Andenon. 

C" y z  •  "       .::■.•  :  •  •  •  ixn.o     . . ..    loo-oo 

!>-■.••'■•-  '  '  .  1.  7  17:1"  -;:»r  is  -  tlt  .-« -1  r  nrr '0  jieep  blue  (Merck)] 
c '■  >iz'\'.-.  -'  •••  '        \  ■:  --   .:  ■-■"-.     FrrTii.i';ir«!ate  of  pot;L<h 

c  .  ..---/.  -  /  «--..-;-.-.-  --"^  ."  y-r^Y-  Af'.iL  ZriUchr,  1.*J3). 
—  :*.  I:  i.--  -  ill  ."  -  -•:  •■•  -v-tii.  t;-  .i.-o-mp^^sitioo,  but  on 
Win."   j-l.    -  .  -v.-.L    ::  --i    :   -:?  "j"  n  tr:-.'  aciJ.   it  aoqiiires  a 

dirk-r^-i     ■'    :'.  \-  -    -   i    :i:..-.<.    vi    •i-ii-'sits    orarijre-onloured 

cry-:d!-  :  i-n-  :" -.  '  ;:i  :•  -  -  ..  }I..-k;  A:.'i»?r*.m).  —  3.  Dntmine- 
^r.'T  r.  ir  ;■»•::.-  i.j  ir  ■  rr  :"  •  ;i-  :ir-r.:.^:. :  r«.Mir.iv««  bjilrobn'^raate 
rf  tr  HI  [  ■. ;:iT  ru  »r  V  >-  <  .  .  —  4.  '."'  *  r;".**.  j^asst^.1  into  a  siMuti-M 
•::  hv::iL"  -i"  -  ;t  "  *"  .  •  •":.-»  i:  !:r^-:i  aad  thr-»ws  down  a 
dirtv-.T'ry  'p  •!'.'.  I  -i  •.:-!  L  :"  ^r..'«*!i  i-i  l-«  ilin^  alo^hol  il'jN^sits 
on  o^  !:-:.:.  ":.  l:y  :•  •./  ri-  :  i  L!  r!:.a:el  lase  in  the  fi>nu  of  a 
re  -in  I  A  .  '>  '>■  .  —  ' .  F  .1  .  l  •■>  r  --e  h  -:  :i  :i?*i  wi  :h  jiii</<i-  /i'.'k^,  e  vf  il  vos  a 
V'  hrilv  r.isr. ;  r  i.  r  '  ■"  ;  r  :  •  .  ir  •:.  -  ■  r  rtLylir.iir.o,  the  pbitiniim-salt  of 
whi-.h  oi:.":>  "'•'il  ; .  :.  f  :ljL:i;/:?.i  ( Ai.-lors'MiK  —  6.  Pa|>averine 
tnrn*  \r  'v:.  w..  -i  !.►..;•  •:  'x-.-h  ■."•„•■/<?  -r"  huinj-vitf^^  (or  pfrtyxitU  oj 
hadx.  !»':;:■:■::>  i.;:  i,  i.l  ^itr-r.  a:.*  I  afUT  b^'ilin^r  f'>r  s<>me  boon 
d'T-'s!:.-  ro^vT.  o~>'>"  i":':r'  n  «.'k-.  w:::  ■'■  d:ss*-.lve  in  aloihoL  and  almoin 
w:ir»-r  w!:^::  w  ish-  i  tL-  r  'v-'-'::,  -.r.  i  ar**  iTt-ciji rated  fn>m  the  aqueoos 
s-i'i":  -ri  iy  *•;!:  !.:!..  i.^!  •  >[--!<  .  —  7.  P.i;  a wrir.e  boated  with  iWilir 
f'j  •^^r'v^  y>:\\<  \r/\r  •:.•■  :  ;  i-  i -.■.-::.•  with-nt  fonnini;:  ethvi- 
]«:iju'iv-r;:.".  T:i-.'  rc:ic::  ••.  :-  Li::-,  lii-.l  t-^tht-r  by  the  formation  of 
alo  'l:'.'! : — 

or  ^-i:.'"^  i  I  '■:!  •:!  •:'  ti.  :••;  iv.-r:-.  •  :-  o:iVfn»'-l  iuto  hydriodato  oveu 
in  tii#;  ar<«.ii.v  ■  f  wit'-ri  ly  ti.v  :'  '.:i».iti":i  ••!  eihcr: — 

(IbAv.  7'/'//  ?.  A' y.  .S  -■.  Ed:.'..  21.  K  27:  .1/*/*  Pharm.  92,  33G.) 

f'(nnhihnti',.iA,       Vw^WkYW*'  ij,-.'^  imt  ilis-^cilvo  ill  xctiter.       Its /t(|//^iftre 

for  till-  iii">t  |i:irt  'lifil.iiltly  si.lul.k'  in  w;iiLT  ^ Merck). 

Ctirh',i,itf4'  nj  p  ipntriue  \<  iirrj-arnl  in  the  same  way  as  carbMiate 
of  ninr|iliin«',  l.y  |.ivrii.itatiii;r  the  Iiyhi-ciilnrate  with  carlM>nato  "f 
KJIver,  :i:i«i  n-^f  hy  itrr<;i|.ii;ia.^ii  with  a! kah no  calculates  (1  low,  Ckem- 
(jtt:.  Is.') I,  :; ii). 

Su/fdifitf  nj  pnjHivrrinc  18  crystallisahle  (Merck).  —  The  hfptisnfphiif 
lA  sol  1 1  Ml-  ;i!i(i  ih  ohtaiiii'i]  by  till'  artimi  i»f  Iiy(irosn1)ihate  of  anniioaia«  in 
th«*  MJiriK'  \v;iy  as  the  ni«tr|.hiiie  salt  (xvi,  -loO)  (How), 

PniHirtniii'  and  Judiuc.  —  a.  With  S  at.  L'duic.  —  Cr^-stallisej' afKF 
*oino  tinit'  frnni  tincture  of  iodine  to  which  papaverine  has  been  ihlJiii 
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—  Small  rectangalar  prisms,  dark-red  by  transmitted,  purple-red  by 
reflected  light.  —  Not  altered  by  dilute  acids,  but  decomposed  by  am- 
monia or  potash,  with  separation  of  papaverine.  Insoluble  in  water. 
Soluble  in  boiling  alcohol  (Anderson). 
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64    
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881     

52-90 

0«NH2»08,3I 720    10000 

b.  With  5  at.  Iodine,  —  By  evaporating  the  mother-liquor  of  the 
preceding  salt,  crystals  are  obtained,  which  separate  from  alcohol  in 
thin  reddish  needles,  appearing  orange-coloured  by  transmitted  light. 
—  Evolves  iodine  when  heated  over  100°.  Rapidly  decomposed  by 
ammonia  (Anderson). 
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Hydrxodate  of  Papaverine,  —  Papaverine  dissolves  in  a  mixture  of 
alcohol  and  iodide  of  ethyl,  partially  in  the  cold,  and  completely  when 
heated  in  the  water-bath ;  on  concentrating  the  solution,  crystals  of 
hydriodate  of  papaverine  are  obtained.  (See  aboye.)  Colourless  rhombic 
crystals,  which  turn  brown  at  100°,  with  loss  of  weight,  and  after- 
wards throw  down  a  brown  resin  when  dissolved  in  hot  water.  Dis- 
solves easily  in  boiling  water,  the  solution  becoming  milky  on  cooling 
and  depositing  oily  drops,  which  aftei*wards  solidify  in  needles.  Solu- 
ble in  alcohol,  but  in  absolute  alcohol  the  crystals  dissolve  only  on 
boiling  (How). 

How. 

C«NH«08 840    72-8 

1 127     27-2      27-02 

C«NH2H>»,HI    467    lOO'O 

Hydrochlorate  of  Papaverine,  —  Papaverine  dissolves  easily  in  dilute 
hydrochloric  acid,  and  is  precipitated  from  the  solution  by  a  larger 
quantity  of  hydrochloric  acid  in  the  form  of  a  thick  heavy  oil.  On 
standing  for  some  time,  crystals  form  in  the  oil,  as  well  as  in  the  super- 
natant liquid,  so  that  the  oily  layer  is  converted  at  last  into  a  heap  of 
short  needles  (Merck).  Right  prismatic,  hemihedral.  Rhombic  prism  y 
(fig.  53)  having  the  obtuse  lateral  edges  slightly  tnmcated  by  ;?,  the 
bevelling  faces  u  resting  on  the  acute  lateral  edges,  and  the  octahedron 
a  being  hemihedrally  developed,  y  ly  over  j9  =  100°  (Kopp)  ;  «: 
u  above  =  119**  20'  (Kopp) ;  a  :  ti  =  149°  15'  (Pasteur);  Kopp,  Ann, 
Pkarm.  66, 127.  —Pasteur,  N.  Ann,  Chim.  Phya,  38,  456.  Very  slightly 
soluble  in  cold  water  (Merck). 


260  OXTNITRAZO-NUCLBUS  C«NXH«K)«. 

ai  lOO*.  MeroL 


40  0 

N    

22  H  .^ 

.    240       .... 
14       .... 
22       .... 
64       .... 
35-5     .... 

...      63-91     .... 

8-72 

6-86    .... 
...      17*08 

9-48    .... 

....    68-74 
«.      6*07 

8  0    

a 

...      9-42 

C«XH«08,HC1  ... 

.     3755     .... 

...     100-00 

Nitrate  of  Papaverine,  —  A  hot  solution  of  the  hydrodiloTate  ii 
decomposed  by  nitrate  of  silver:  the  filtrate  ciystaUises  on  cooling.— 
It  IB  not  obtained  pure  b^  treating  papaverine  i»ith  nitric  aoid.  M  tha  ilig^tMi  nam 
of  acid  colours  the  solution  jellow  (Merck). 

ICcirbk* 

40  C  240    69-70    60^ 

2  N  28    6-96 

22  H  22    5-47    6-21 

14  O  112    27-87 

C«NH»»0»,HO,NO* ....    402    10000 

lodomercurate  of  potassium  precipitates  papaverine,  even  fnnn  Tery 
dilute  solutions,  yellowish-white  and  amorpbous  (DelfiEis). 

Chloroplatinate  of  Papaverine,  —  Aqueous  hydrochlorate  of  p«pi- 
verine  produces  with  bichloride  of  platinum  a  yellow  polverolent  p»" 
cipitat<^  insoluble  in  water  and  alcohol  (Merck). 
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Papaverine  dissolves  with  difficulty  in  cold  alcohol  and  etker^  bat 
more  easily  in  the  hot  Hquids  (Merck). 


Oxi/nitrazo-nucleus  C^NXn"©* 

Nitropapaverine, 

Anderson.     Trans,  Roy,  Soc,  Edinh,  21,  1,  195  ;  Ann,  Pharm,  94,  237. 

On  adding  to  a  solution  of  papaverine  in  dilute  nitric  acid  an  exa« 
of  concentrated  nitric  acid,  the  liquid  assumes  a  dark-red  colcwr, 
evolves  red  vajxmrs,  and  de|)08it8  orange-coloured  crystals  of  nitrite 
of  nitropai)averine.  The  crystals  are  decomposed  by  boiling  aquetw* 
ammonia,  and  the  flocks  which  separate  are  crj'stallised  from  boiling 
alcohol. 

Pale  reddish-yellow  needles,  which  give  off  2*29  p.a  <rf  water 
'=  1  at.)  when  heated,    lias  an  alkahne  reaction. 
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Nitropapavorine  melts  when  hmiad^  and  afterwards  explodes.  ^ — 
^  With  ml  of  vitfiol  it  exhibits  tlie  purple  coloration  of  papaverine.  — 
WThen  heated  with  boiling-  strong  caustic  potash^  it  evolves  traces  of  a 
Tolatile  base. 

NitropajiaveniiD  is  inaolubl©  in  wafer.  —  It  neutralises  uctds  com- 
pletely, foniiing^  pale  re ddisli -yellow  salts,  but  little  soluble  in  water. 
From  solutions  of  the  salts,  aiiiuiunia  prwipltates  the  base  in  jjale- 
ydJow  flocka. 

Sidphaie  of  Nttropapaverine  forms  small  p>risms,  slightly  Roluble  in 
water  I  the  hydrochhrnte^  pale-yellow  needles,  little  sokible  in  water, 
but  easily  soluble  in  aqueous  hydrochloric  acid  and  in  alu<»hoL 

Wftrate  of  N^tiropapatferine.  —  Yellow  four-sidcd  tablea,  orange- 
yellow  in  an  impure  state.  Yery  slightly  soluble  in  cold,  and  but  little 
mtire  so  in  boiling  water ;  eaeily  Boluble  in  aqueous  acida  and  in  alcohol 
and  ethen 
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W&ropl(ttinat€  of  Nitropapavmne.  — Pale-yellow  precipitate. 
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Nltoopapayerine  dissolves  in  alcohol  and  in  Uher. 


Oi^hrmmuo^mcieus  C"XBrri»^. 

Bromopapaveriiie. 
C*^NBrH«W  =  C^NBrn^^O-^n*. 
AjfDERsoN.     Trans.  Ih^,  Soc,  EdinL  21,  1,  195  ;  ^**n.  Pharm,  94,  238. 
Bromitie-water  ia  dropped  into  aqueous  hydrDchlorale  of  i^^a.if^fwaa 


t3I  die  prHTxpitalB  of  hyiiiriuiuniaxB  of 

pears  juzain  ;ir  fee  rrtmaioa  permanwn: 

prj6e<i  by  immnnia,  ami  die  bmnLopaoAveniie !»  OTS&SBfaed  bon  boS- 

^hnafl.  white  msedleft. 
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BroBiopapavOTie  is  inaoloble  in  voAr. 

IFydmkrmnate  n/ Bromapmnnrma.  —  {Se^jham,}    Tdknr 
deponted  from  boilm^  akruboi  a»  a 
dceompoflea  wiien  heated.    Inaolnbie  oi 
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HydrocUcrtiU  of  bromopaparerimi  (fiaeohres  aEghtly  in 
BromopapaTerine  dissolves  easQy  in  akokoi  and  eder. 

Quinine. 
c»x»n-o*  =  c*N»iiw,ip. 

On  Cincfionine  and  Quinine : 

PcLLfrriRR  &  Catentou.    Ann.  Chim.  Phya.  15,  291  and  337;  Sdbr. 

32,  413;  33,  02;  y.  P/iar//i,  7,  49. 
(Ikiokk.     Reptrt,  11,  79.  —  J/a^.  Pharm.  7,  41. 
]{|.'c;iiN'KK.     Jienert,  12,  1. 
i'CKLKTiKii  &  bi-MAS.    iin/i-  CAim.  P/i^tf.  24,  169 ;  Mag.  Pharm.  5, 164 

liiid  213. 
Uavv.     Ann.  Chim.  Phja.  27,  323 ;  Schw.  43,  471 ;  N.  Tr.  10,  2,  1». 
O.  IIknicy  &  Tmhson.     J.  Pharm.  13,  268  and  369;  N.  Tr.  15,  2,  M 

uimI  I«,  1,  200;  Jkrl.  Jahrb.  29,  2,  113. 
DrKLOH.     .SV7*»r.  42,  306. 
MKicrK.     N.  Tr.2i),  1,  134. 

LiKiiio.     /Vi£^</.  21,  23.  —  Ann.  Phartn.  26,  47 ;  29,  63. 
UKtiNAin.T.    Ann.  Pharm.  26,  11 ;  J.pr.  Chem^  16,  258.-«ilfM.  Plorm 

29,58. 
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liAUBEMT.  N.  Aim.  Chim,  Phjs.  19,  863;  Ann.  Pkarm.  62,  98;  J.pr. 

Chem.  40,  403 ;  Kopp's  Jahresher.  1847  and  1848,  615. 
Pasteuk.     Compt.  rend.  36,  26;  N.  J,  Pharm.  23,  123 ;  J.  pr.   Chem. 

68,  376;  Pharm.  Centr,  1853,  95 ;  Ann.  Chim.Phys.  38,  437 ;  Compt. 

rend.  37,  110;  N.  J.  Pharm.  24,  161 ;  J.  pr.  Chem.  60,  129  ;  Ann. 

Pharm.  88,  209;  Chem.   Gaz.   1853,  321.  — Comp^  rewd  37,  162; 

J.  pr.  Chem.  60,  134 ;  Ann.  Pharm.  88,  211  ;  Chem.  Gaz.  1853,  401. 

Abstract  of  the  whole  of  the  memoirs  :  Kopp's  Jahresher,  1853,  419. 
ScHUTZENBERGER.      Compt.  rend.    46,   894 ;    J.   pr.    Chem.  74,  76.  — 

Compt.  rend,  46,  1065;  J.  pr.  Chem.  74,  227;  Ann.  Pharm.  108, 

347;  Chem.  Centr.  1858,  f^W.  — Compt.  rend.  47,  81;  J.  pr.  Chem. 

75,  124;  Ann.  Pharm.  108,   350;  Chem.  Centr.  1858,  678;  Compt. 

rend.  47,  233 ;  J.pr.  Chem.  75,  125 ;  Ann.  Pharm.  108,  351 ;  Chem. 

Centr.  1858,  677.  —  Compt.  rend.  47,   235 ;  J.  pr.  Chem.  lb,  254 ; 

Ann.  Pharm.  108,  353 ;  Chem.  Centr.  1858,  684.     Abstract  of  the 

whole  of  the  memoirs  :  Kopp's  Jaftresher.  1858,  369. 

On  Quinine  alone : 

RoBiQUET.     Ann.  Chim.  Phys.  17,  316 ;  N.  Tr.  6,  2,  30. 

Stratingh.  Schcikund.  Verhandl.  Groniugen,  1822 ;  abstr.  Repert.  15, 
139. 

Pelletibr.     J.  Pharm.  11,  249  ;  N.  Tr.  11,  2,  140. 

DuFLOS.     Berl.  Jahrh.  27,  1,  100. 

Strecker.  Ann.  Pharm.  91,  155 ;  abstr.  J.  pr.  Chem.  62,  445  ;  Pharm. 
Centr.  1854,  661  ;  N.  Ann.  Chim.  Phys.  42,  369;  Compt.  rend.  39, 
59;  Phil.  Mag.  [4],  8,  123;  Kopp's  Jahresher.  1854,  505. 

Cinehona-resim  of  the  older  chemisto.     Chinin. 

Fourcroy  (Ann.  Chim.  8,  113;  9,  7)  distinguished  in  cinchona-barks 
a  peculiar  resinous  extractive,  which  Vauquelin  (Ann.  Chim.  59,  130  and 
148)  prepared  in  a  purer  form  as  Chinastoff.  The  same  substance  was 
obtained  in  a  still  purer  state  by  Gomez  (Edinh.  Med.  and  Surg.  J. 
1811,  art.  420)  and  Pfaff  (Schw.  10,  265). 

Pclletier  &  Caventou  showed  that  the  substance  was  of  a  twofold 
nature,  and  consisted  of  quinine  or  cinchoiiine,  according  t^^  the  kind  of 
bark  from  which  it  was  extracted.  They  showed  further  that  the 
brown  or  grey  cinchona-barks  contain  a  large  quantity  of  cinchonine 
with  very  little  quinine  ;  that  Royal  bark  contains  a  large  quantity  of 
quinine,  with  very  little  cinchonine,  whilst  the  red  bark  contains  the 
two  substances  in  about  equal  proportions.  Guided  by  SertUruer's  dis- 
covery of  the  existence  of  organic  salt-bases,  they  established  the 
basic  nature  of  these  substances,  rendered  very  probable  by  previous 
investigations,  and  investigated  their  compounds  more  exactly. 

Schiitzenberger  (Compt.  rend.  47,  235)  supposes  the  existence  of  a 
second  quinine,  to  which,  from  analyses  of  the  substance  itself  and  of 
its  platinum-salt  and  benzoyl- derivatives,  he  assigns  the  formula 
C^N'II'H)*.  When  this  quinine  is  precipitated  from  its  acid  solution 
by  ammonia,  the  liquid  deposits,  on  standing  for  some  time,  scales  com- 
posed of  long  needles,  larger  than  the  needles  of  ordinary  quinine. 
A  third  quinine  is  said  to  form  flat  laminaB. 

Source,  In  the  barks  of  various  species  of  Cinchona,  accompanied 
in  all  caaes  by  larger  or  emaller  quantities  of  cinchonine,  and  in  oom^ 
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Umit%tnu*H  ti\mf  by  rjiiinirliuc  and  cmA^nudaiMeu  Tht  fiKmc  oA-i 
Imrk  <:oriluin,  on  an  average,  the  foUonizif  gmnithapf  if  gmmiifr  aai 
cinr.Uauiim : 

1.  Hrown  or  f^ray  barkH. 

IhiHtUK'o   0*40  p.c.  quzuDC,  170  }t  L. 

l^ittti      0-85     „        „        OM    , 

IVudoloia  035    „        „        €^66    ^ 

IfimrriiilifH    030     „         „        0*6    » 

Jiwri  pnllidH 0*56    „        „        C^«&    ^ 

2?.  Y<;llow  or  oraiigtj  barlcB. 

Jl<;^iil  or  iWimiya  tmrk. 

».  pUiiii  2*2    p.c  <}iiiii2se,  <^^p.c  I 

fi.  i'otivoliitii      I'l      „        „        0-42    ^ 

C'iiiclioim  Miivii  flhroNii    I'C^     „        „         0f3    ^ 

riiictioiiii  lliivii  (liim    054    „        „        0-4S    ^ 

l*H".Vo    1 68    „        „         0«>    , 

l\.  K<mI  biirk. 

Ciiu'liotiA  rultM      0'91  p.  c.  quinine,  l<)5p.e.  t 

Arrunliii^  (n  M^Ivor,  a  mverinf^  of  moss  on  the  bark  daring  iti 
Khiwtli  iiin-ciiNPH  \\\o  |H>r(MMita^)  of  the  alkaloids,  and  this  ohsemtkm 
liiiN  Ihmmi  roiillniHMl  hy  !)(*  Vrij,  who  found  in  a  young  baric  oorcsed 
with  iiioHM,  H«  1  p.  c.  (if  lilkuloYdH. 

Kill*  rulli*r  NlitlotiiiMitH  iitN>  HarnVmch  Tiii.  [2],  50,  and  Wat««*t  Dif/ag— ry  f( 
rArM«*^-v  I.  t)7o  I  nlm)  (uhloN  of  tho  iH^rccntAge  of  alkaloldf  in  i"inriMina4Mibi 
fi*  iTuir  (  //rii/r  /■*#  MoHiuji-nphiv  drr  Chiiytrind^n,  J.  Chim.  mM.  16.  192),  WmeUcr 
(W./«*/  7.'».  M*J:n.  *luill.Tin..n(l  (.V.  J.  Pharm.  44,  124;  PAanM.  llerMj.  W, 
IM'^I  (AfiM  rVw/r.  IHIU.  :i:i!>).  Wi^jmul  A,  I )n)iikc  (.V. -Br.  ^rrA.  115,  231);  fcr  • 
iiiiiiiiiiiir,>  III'  (III*  riirlii'r  MntoiiuMJtn,  hoo  liandivorterbuch,  2nd  ed.  2,  [2~  989.— 
Nm«  uU.i  Kiii'Mni  (//fi7.  /I.M./.  //r*-.  iMiVS,  ^OO ;  J.  />r.  CA«m.  71,66;'  Kofft 
»/,thfi  tftti'  iK.iN,  Miih,  wild  rtiiiiid  tho  ponvutiif^c  of  alkaloids  in  tbe  nine  kind 
ol  liiiili  III  \,\\'\  ^iiMiilx  xMih  iiM  n^(*  luul  loi'alitv.  —  Concerning  East  Indnn 
lmil.M..ro  ll.>\%iml  ^.\.  hr.  Jrrh.  IIT),  2 1 H),  Do  Vrij  ( A'  JaJirA.  PAarw,  II,  243;  ttJ 
hnili.i-  /••.,i,«.  /V..««,ri,  MKi;  li,  i:>;  l%tnn.  7**Vr/tf{;-.  11,  221  and  227).  Thc 
li'uNni  o|  I'inrliiuia,  t'N|nHMalIy  tlu*  (»lil('r  leaves,  contain  quinine  (AndiT^ 
Mun,  rh,u,n,  I  i.ir. //.  |;l,  ."I'jfl);  thi'  roots  are  rielier  in  alkaloids  than 
llir  liaik  aii«l  tMiiituni  as  niurli  as  8*()(J  |>.  c.  (De  Vrij). 

iVifiinitioH  (;/•  ("nh'fhniiut'  ami  Qiiinttie.  —  Any  ono  of  the  tme 
eihelioim  \u\\\y,  i.s  lutilotl  uitli  water  routainin^  a  little  sulphuric  or  hy- 
ilineliltuir  aei«l ;  ii  is  ihoii  pressinl  UMweeu  linen  cloth,  and  the  residoe 
Irt  Ih»iI«mI  >miIi  luvsli  ,piaiiiiti<»s  i\\  aiulnlattnl  water  so  h)ng  iva  the  liijuiJ 
«e«iinivrt  a  luiter  taste.  VUo  unitetl  (Un^K'tions,  which  contain  8uli>hatc 
or  h\dhH  lilouite  ol'  ((iiinine  and  eiiielionine,  to^^ther  with  colouring 
niultrr,  tannin,  einehona  red,  kinie  acid,  qninidine,  cinchonidine,  ai»d 
hine.  air  elantird,  either  l.\  allowini^  them  to  th«|M>sit  an<l  dt*cantin^  the 
I'leai  h.|nid.  oi  h\  tiltiation,  and  after  partial  eva|>oration,  are  mixt»d 
with  hiillShMit  amiuiim.i,  p,ita«<h,  or  si»da  to  prnduce  a  slight  alkaline 
leaelinn.  Or  l»,Mtei\  siiu-,^  a'l  excess  t>f  tht»se  alkalis  dis8i»lvej»  thi» 
hant'N.  the  h,pnd  is  l^ojlod  with  evv«;s  of  lime  (or  mapiesia) ;  the  imM 
hunid  IS  th»o\\i,  niHMia  lihrr;  and  the  n^sidue  is  WiUiluni  with  a  littk- 
o»hl  water  and  dned,  This  iwsidne  i>^n>ists  of  impure  quinine  and 
)lionme«  and  w  hen*  lime  or  uiavruesia  is  empK>yed,  the  exoots  ^ 
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lliege  baseB,  ititimately  combined  with  colouring-  matter,  tannin,  and 
©ncbona-red,  ajid  where  Bdlpburic  arid  and  lime  are  used,  tog'f'thor  also 
^ith  Bulpliate  of  lime.  It  is  exlmurtted  several  times  with  ItoiUng 
alcohol  of  8p.  g^r*  (>"84  (and  in  the  case  of  qninjiie  also  with  weaker 
plcoho!)  I  the  liquid  ie  filtered  lnjt ;  the  filtrate  is  distilled  to  remove 
the  greater  part  of  the  aleohol ;  and  the  residsie,  which  still  contains 
Clnchona^red  and  other  coloaring  matters,  is  nentralised  with  sulphuric 
ftcid  and  evaporated  to  crystalUsalion,  whereupon  the  gTf*ater  jmrt  of 
the  sulphate  of  quinine  crystallises  out^  whilst  a  portion  remains  in  the 
mother- liquor,  tr»gt^ther  with  sulphate  of  cinchonine  and  a  brown  sub" 
^Dce.  The  mother- liquor,  separated  from  the  eiystals  as  fiu'  as 
|io«sible,  is  precipitated  with  carbonate  of  soda ;  the  precipitate  is  dis- 
solved ill  alc<jh^)l,  mid  the  solution  is  evaporated,  whereupou  crystalfl 
pi  aiichonine  are  obtained* 

A   special  ntode  of  preparation.  —  One  kilogramme  of    coarsely 

lowdered  calisaya  baric  is  steeped  in  water  containing  60  grammes  of 

jydrochlonc  acid,  and  on  the  following^  day  the  liquid  is  heated  to 

boiling  and  boiled  for  two  hours,     A  second  and  a  third  decf>cti*m  are 

made,  with  addition  of  30  grammes  of  liydrochloric  acid  each  time,  and 

A  fourth  decoction,  made  without  any  addition  of  acid,  serves  to  ex- 

laiist  fresh  bark.     The  hot  a<:id  deciictinns  are  mixed  T^ith  a  slight 

jsxcess  of  carbonate  of  soda ;  the  precipitate  thereby  fonned  is  col- 

eeted  on  a  close  linen  filter,  pressed,  drit>d,  triturated,  and  treated  five  or 

llx  times  with  warm  alcohol  of  85°;  and  the  tincture  is  exactly  neutralised 

irith  sulplnirie  acid^,  filtered,  and  partially  distilled ;  the  resitlao  then 

loUdjfies  in  a  crystalline  mass  on  cooling.     The  crystals^  after  beuig 

treed  from  the  blm.^k  mother-liquor  by  pressing,  are  suspended  in  warm 

^ator,  mixed  with  half  their  weight  of  bone-black,  and  set  aside  for  a 

flay:  they  are  then  dissolved  in  25  parts  of  boiling  water,  and  the 

lufution  is  filteix^d :  oti  coolujg,  it  de|>osits  sulpliato  of  quinitie  in  fine 

Jf  bite  crystals  {N.  /.  Pharm.  4oj  230), 

Ptirifcation  t:f  Quiiiine  and  Cinchomne. —  1*  Sulphate  of  quinine 
(lifty  be  obtained  white  by  repeated  crystallisation,  the  colouring 
Blatters  remaining  in  the  mother- liquors.  —  2.  Animal  ebarcoal,  }mrifieti 
by  a<:id&*,  removes  from  the  aqueous  solutions  of  bijth  salts  a  large 
qnautity  of  browti  colouring  matten  —  3.  On  precipitating  the 
Bidphates  by  excess  of  lime.  Wiling  the  dried  precipitnte  with  alcohol, 
au(l  filtering,  a  large  quantity  of  e-rilouring  matter  remains  with  the 
lime,  —  4,  Wlien  the  impure  quinine  or  cinchonine  remwning  from  the 
lation  of  the  alcoholic  solution,  is  neutralised  with  hydrochloric 
"tie  acid,  and  mixed  in  the  former  case  with  protochloride  of  tin^ 
In  the  latter  with  neuti  al  acxitate  of  learl,  comtxrarnds  of  the  oxides 
of  these  metals  with  cok>uring  matter  are  prrajjitatctL  From  the 
]ltrate  tlm  excess  of  metallic  salt  is  removed  by  means  of  hydro- 
fulploni^  acid  or  by  hydroBulphate  of  au  alkali  not  in  excess;  and  the 

Buitiine  and  cinchonine,  in  a  [mrer  state,  are  then  precipitated  by 
Ikalifl.  —  5,  Ily^lrate  of  alumina,  formed  by  adding  ahmi  to  a^pteous 
olutions  of  the  snlphateSj  and  precipitating  with  stmiewhat  less  thau 
jj  equivalent  quantity  of  carbonate  of  potash,  carries  dnwn  with  it  a 
*rge  quantity  of  colouring  matter*  —  L  Cinchonine  maybe  purified 
by  recryiitxillisation  from  hot  alcohol,  the  c*ilmirmg  matter  re njaining 
ill  the  mothtir-liquor,  according  to  Stoltze,  more  es[jecially  in  presence 
K^f  a  little  anunouia^ 
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of  potflsli.  and  more  parti<^iilarly  of  ammonia,  a  loss  of  utibBt^nce 
B  incurred,  in  consequence  of  the  solubility  of  ruiinine  in  lime-wat^jr 
Hid  cbltnide  of  caloiuni.  This  Iijbs  msiy  l»e  pix; vented  by  the  cmjiloy* 
ftient  of  canetfc  8oda  (Calvert,  N*  J.  Phmm.  2,  388),  Or,  rUa^v  adding 
the  hyilrate  of  lime,  the  liquid  is  hUered  as  eoon  aw  It  exhibits  an  alka- 
ine  reacthJii  (TIenry),  Geig-er  pr<^cij>i tales  with  a  hirj^e  exresa  of  cnr- 
bonate  of  aiKla^  in  which  qniiiiuc  is  nearly  irisolnblo,  wkilst  a  large 
gpimjtity  of  colouring  matter  remains  in  gtjEutiuo* 

C    I^iriher  treatment  qf  the  Precipitate*     After  precipltaf  ing  with 

ime,  the  precipitate  must  not  be  exposed  to  the  air,  leg<t  by  the  action 

pf  carbonic  at^id  on  the  lirae-compomidj  some  of  the  colouring  matter 

Baay  be  rendered  wolnbli;  (Franquinct,  Repert^  33,  92).' — A  prehminary 

mrificution  tuny  be  effected   by  dissolving  the  preciiiitate  in  acid^, 

csp(.'cially  acetic   acid  (A.  Erdraann)],   and  again  precipitathig,  the 

polouring  matter's  then  remaining iindii^ solved  (Pessina).     Hydrochbrid 

icid,  in  quantity  not  sni!icient  for  complete  sohition  of  the  pi^cipitatCj 

eaTea  the  greater  part  of  the  colouring  matter  undissolved,  and  ou 

^refuliy  adding  ammonia  [or  ^ifitaah  (Bischt>iT)]  to  a  solution  in  excesa 

of  acid,  the  colourhig  matter  is  precii>itated  first  (Rabotirdiuj  A^,  /, 

Phartn.  3^,  408> 

Or  the  precipitate  is  boiled  with  sohition  of  sulphate  of  copper, 
■whereby  the  cinchona-bases  are  c*m verted  iuto  sulphates,  with  sinml- 
laneouH  prmpitatioa  of  a  basic  cojiper-salt ;  the  excess  of  sulphate  of 
tapper  is  then  got  rid  of  by  means  of  hydrosulphuric  acid,  and  the -J 
ftlkaloVds  are  precipitated  hy  ammotna  (Klotte-Xortier,  N.  Br.  Arch, 
Bfiy  165).  In  this  procesf?  ailouring  matter  is  likewise  dissolved 
(Witt stem),  —  The  alcohol  employed  for  exhausthjg  the  precipitate 
iniigt  be  decanted  cold  in  the  case  of  qinnine,  hot  in  the  ease  of  cin- 
ehonine  (Ehillos),  Thibouraery  (*V*,  j;  Pftarm,  16,  SfiD)  employs  oil  of 
tlirr>entine  or  coal-oil.  Herring  also  benzene,  for  the  exhanHtion,  these 
imbstances  dissolving  quinine  and  giving  it  up  again  to  dilute  at^ids, 
WiUi  precipitates  free  from  lime,  hot  fatty  oils  may  also  Ije  used.  — 
Charcoal  containing  lime  occasions  a  loss  of  substance  in  acid  eolutionflj 
(Winekler,  Afftg.  Pharm.  19,  ^58). 

Lcl)Ourd;us  (iV.  Ann.  Chinu  Phijs.  24,  C5  ;  Ann.  Pharm,  G7,  251; 
J",  pr^  Chem.  45,  363)  boiU  1  i>onnd  of  powdered  cali^iiya  bytrk  with 
water  contaniing  sulphuric  acid,  and  filters  the  decoctum  through 
charcoal  previously  washed  with  water,  whereupon  the  liquid  nnis 
through  eolimrless  and  tasteless.  The  wai^hed  and  dried  charcoal 
ilnnled  with  alcohol  of  85  p.  c,  gives  up  to  that  liquid  the  qn  inn  jo, 
which  ifl  recovered  by  evuporating  the  solution*  —  When  an  afci  »holic 
extmct  of  the  bark  m  exhausted  with  water,  and  the  aqueous  liquid 
I0  6Uered,  first  through  paper,  and  then  thr^.>ugli  aairnal  charcoal 
purified  by  hydrtTchLiric  acid,  the  liquid  nmtjing  through  is  tnytelenSj 
sad  tlie  charc<jal  gives  up  quinine  aitd  reshi  to  alci>hol.  The  resin  may  Im^ 
tenioved  by  precipitation  with  neutral  acetate  of  lead  before  filterijjg, 

W,  Clark  (LoiuL  Jotirmd  of  Arts,  Feb,  1864,  34  ;  Poii/t  NotiM.  i5, 
^Li^ppM  JuhrenUr.  1860,  362)  mixes  the  extract  of  the  bark,  prc- 
with  acidulated  water,  with  not  too  great  an  exccsa  of  ammonia 
r  ciii'bonate  of  s^da,  and  Iwils  it  with  commercial  stearic  acid,  winch 
i^radually  tcikea  up  the  alkaloids  aud  riaus  with  them  to  the  surface  of 
the  liquid  in  tlie  form  of  a  bhick  cake.  After  cooling,  the  cake  Is  boik-d 
with  water  containing  sulphuric  acid^  whick  takt«  u^  ^^  ^i^i&si^^iv^. 
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The  filtered  liqitid  is  neutralised  with  caustic  potaehj  and  again  fil tared 
from  tha  dark  precipitate  thereby  produced ;  the  sulphate  of  quiiiine 
then  crystiilliaeB  out  on  cooling-. 

The  residues  of  cinchona-barkft  used  for  ptiannaceutical  extracts 
still  yield  qniiiirie  and  ciuehorvine  (Peters,  N,  Bt%  Arch.  U\  284; 
Schlotfeldt,  N.Bi\  AtvL  00,  180 ;  Maillet,  iV.  J.  Phann.  14,  352). 

EBtimaiian  of  Quinine  and  Cittchonine  in  Cini^honu-harks^  —  1 ,  Ten 
gmmuies  of  the  coarsely  powdered  bark  are  eshausterl  with  water 
oontaioing'  sulphuric  acid  ;  to  the  extract  mag*ncrtia  in  excess  is  added^ 
and  the  whole  is  eiraporatod  to  dryness  over  the  water- bath.  The 
refiidue  is  tritur^ited,  the  quinine  is  ejctracted  by  ether,  and  after- 
wards the  ciuchoaine  by  alcohi>K  The  colourlesB  extracts  contam 
almoat  pure  alkali/fds ;  they  turn  slig-htly  yellow  only  on  evaporation, 
and  leave  quinine  or  cinehonine  wUti  a  mnall  quantity  of  inseparable 
bitter  substance  (C\  Cluns^  limB.  Phann.  Ztitm^hr,  1,  No.  34  ;  Pharm. 
Vieridj.  13,  244).  —  2«  Forty  gram mea  of  the  powdered  bark,  moistened 
with  wat^r  containing  2  p.  c.  of  h^'drochlorio  acid,  are  placed  in  a  per- 
isolator,  and  exhausted  with  glightly  acidulated  water,  until  the  liquid 
flows  off  fret?  from  colour  and  bitterness,  for  which  purpose  200  to  250 
grammes  are  necessary.  The  extract  ia  then  shaken  with  5  or  6 
grammes  of  cauBtic  potash,  and  10  to  15  grammes  of  chloroform,  and 
eet  aside  for  half  an  hour.  The  chloroform^  which  haB  taken  up  the 
whole  of  the  quinine,  m  separated,  washed  repeatedly  with  water  by 
deeantation,  and  evaporated  over  the  wtiter-batlu  The  re^rfidue  contains 
the  alkaloYds,  contaminated  with  cinchona-red  ;  it  is  dissolved  in  dilute 
hydrochloric  acid,  filtered,  and  freed  from  cinchona-red  by  the  cautions 
addition  of  dilute  ammonia.  After  filtering  from  the  red-brown  flocks, 
the  addition  of  more  ammotiia  to  the  colourk^ss  Bltrato  tlirows  down  the 
pure  alkaloids  (Rabourdin,  CompL  reml  31,  7B2  j  N*  J.  Phamu  ID,  11)* 
The  cinchonlne  [in  cAse  it  i;*  fakt^n  up  by  the  chloroform  (Kr.)]  and  the  qui- 
nine are  then  separati^d  liy  means  of  et!ier.  A  similar  procoss  is  adopted 
byKleist  {Pharm.  Viarit^fj.  7,  584),  and  by  0,  Berg(Handwdrierb^  2iided* 
2  [2],  087)  and  Sckicht  (N.  Jahif.  Phann.  20,  16()),— 3.  Fifty  gi-anmn^a 
of  the  jjowdercd  bark  are  exhausted,  first  with  alcohol  of  sp.  gr-  0-H7, 
and  afterwards  witb  dilute  iiydrocbloric  acid,  for  which  several  days* 
digt^fttion  arc  ne<*.c^sary.  The  alcoholic  extract  is  evaiM^rated ;  the  add 
cxlriR^t  is  added  to  the  ref*idue ;  and  the  whole  is  concentrated  and 
prmpitated  with  phosphonmlybdic  lu^id.  The  precipitate*,  mixed  with 
hydriita  of  barjia.,  is  dried  and  boiled  with  alcohol ;  tiie  alcohfilic  liquid 
Is  filtered  ariii  evaporated  ;  and  the  residue  is  disaolved  in  dilute  sul- 
phuric acid.  The  mM  solution  Hhaken  with  ammonia  and  ehlnh.>fHrrn, 
gives  up  to  the  latt-er  Uqnid  the  qumine,  which  is  lefl  on  evai>oraliun 
(De  Vrij,  N,  JahrL  Pharm,  14,  243). 

For  tile  fM'pitration  of  qniinnet  cinchonlne^  quinidine,  and  a  fourth 
base,  which  occnii^  in  Java  eiuchi  na-bark  {me  belowj,  the  sidntion  in  as 
email  a  quantity  as  jMrnsible  of  st)o:ig  alcohol  is  neutralised  with  hydri- 
odic  ttcid;  the  hydriodate  of  quinidine,  which  i^oparutes  after  21  hlmn*, 
in  the  form  of  a  saudy  ^niwdcr,  i^  removed  by  liltration;  the  til  Irate  is 
mixed  with  euustie  mAtx  In  tdkaliiio  rem^tiou;  {ind  tht?  cinchonltuMs 
allowed  to  crystulliHe.  On  longer  etandhig,  cauhfhiwer-like  ixv^f-Jn  *,f 
the  fotirth  alkuloTd  also  BcjMirate,  and  may  Ijq  purified  by  cry^  n 

from  aleohob  The  mot  her- liquor,  exiicMy  neutralised  with  u..,,,.  ,.,^1- 
phuric  m'id,  and  decolnriscd  by  animal  eh arcotd,  yit?|rls  nearly  culcmrless 
sulphate  of  qninine  (l>c  Vrij). 


I 


I 

I 


I 

I 


Tot  other  method*  of  testing  omchona  barki,  eeo  Tiller  (JSulL  d^  acisne.  f^hmL 
1828»  17  J  ftbatr.  Sehw.  54*  386),  GiJbol  &  Kerat  (^cAw?,  54,  S84),  TromadoTlT  (if. 
2V.  18,  2,  60),  Dufio*  {^i^Atf'.  62,  310),  O.  Henry  (/.  Phar^m,  16,  754 ;  Mep^L  37, 
120),  ]MiUT5gmf  {Ph&rm.  Zeiisvhr.  l»5l>,  81 ;  JTop^'*  JaArftvfim  1850»616),  A,  BuchjioT, 
•etu  {Rejmi-  (9)  8,  146),  Wttit'klDT  (Jahrb.  pr.  Pharm.  25,  la3),  O.  llcnrf,  jun., 
(*V.  J.  Phiirftt.  24,  400;  abstr.  Phatytt.  Centr.  Ift54,  92),  Riegcl  {K  Br.  Arch.  70, 
162),  Foget  (X  ^,  PAdrm.  37,  13),  Gl^nard  &  GkliUennond  {Compt.  rend,  47,  831  j 
IT.  J.  Ph^rm.  37.  5),  Gufflermond  (-.V.  J.  Ph&rm.  41,  40). 

ConcerniTig  the  detection  of  qiiininu  in  the  urine,  see  Kobert  {N.  J.  Pharm.  4^ 
197),  Bonni^wjii  {N,  J.  Pharm,  Z7\  337),  Kletdtiakj  {K  RtptrL  2,  567  {  Pharm, 
Cenir.  18S4,  239),  Herftpath  (PA*i,  Ma^.  [4]  6.  17 1 ;  J.pr.  Chetn.^l,  87).  A  portion 
Oislj  of  the  quimne  admin btored  is  found  in  tbo  iirinOj  the  gft'iiter  pftrt  being  decora- 
poffed  in  the  sjfttem  (Hera path) ,    Soo  od  the  oonbraiy,  Briquet  {Compt  rend.  27, 

The  hydrate  of  qmiiino  obtainGd  by  precipitating  a  Bolution  of  the 
sulphate  by  potaah  or  ammonia,  may  be  dehydrated  by  fuBion  in  a 
Tacuum,  or  by  prolouged  heatiug  to  120^- 

Properiies,  "VSTiite,  opaque  mass,  having"  a  ciyatallirie  smface  and 
a  c^ncentrie  radiated  fracture ;  fusible  to  a  tranaparent  liquid.  When 
nibbed  wttli  a  clijth  it  becomes  stn>ngly  negatively  electric.  Permanent 
in  the  air-,  inodomus,  very  bitter,  and  antifebrile,  Rest«>rc9  the  blue 
cob^nr  of  reddened  Htmus  pajser  { Pelletier  &  Caventon ;  Dumas).  Exerts 
a  left-handed  action  on  ixdarised  Ught  [:t]  r  =  141-33^  at  25^  (Pe  Vrij  ife 
AUuard),  =  121*5^  at  22\5^  and  129*59''  at  16°,  weaker,  therefore,  in 
^wami  than  in  cold  solutions.  Acids  increase  the  rotatory  power,  lint 
ammonia  redneea  it  to  the  original  aaiount  (Bouchardat^  N,  Ann^  Chmu 
FhffS.  0*213).  [a]  j  in  acetic  or  sulphuric  sobition  =  287"  Hj"  at  24" 
(conaequently  M  r  ;=  220^5^)  (De  Vrij  &  Allward,  N.  J,  Phartn,  46, 192; 
Compt,  reruL  59,  201).  —  Prevents  putrefaction  (Robiuj  CompU  retui, 
S2,  «?50).    Not  subUmable. 

PcUetiep 
Pktitd.  &  Dumas.  Begnault.    Liehig,  Xaufent.  Strc^clier. 

40  0 240  ...    74^07  ...     75  02  ....    73^38  ...  74'Oy  _  73*41  „.  74*06 

2  N- 28....      8  64...       8  45,...       8*55 

24 H 24....      7-41....      6*66  .„.      7*65,...    757  ....    7*10,,.    7  50 

4  0 , 32...       9-88...      9-87  10  42 

C^N^H^^O^ 324  ....  100  00  .  ,  100*00  -      lOO'OO 

According  to  Pelletier  3t  Dumas,  CPNni*^0=  j  Mcordinf  to  Ecgnanltj  C^^N'H^Q*  j 
«cco(pdiBg  to  LttUHEnt,  O^N'H'H^*.  The  correct  forinida  w&a  deduced  from  Lbbig'i 
anal^ioa,  aud  wta  doubled  bj  Bcgnault  to  that  giv&^n  above.  (See  p.  201.) 

D€€otnpomthns*  1,  In  the  fii-e  qiiinine  turns  brown,  bums  with 
flame,  evolving  an  aromatic  odour,  and  leaves  a  bulky,  easily  com- 
bufitible  charcoal  (Putloa ;  Ffaff  ;  Merck),  No  »uhlim»t<*  h  uhtained  thereby 
(N'ci*etibec?k+  Ann.  Phurm-  6,  319).  —  When  hjdrato  of  quinine  is  heated  for  a  long 
time  in  tho  nir,  n  yiortion  is  Aublimed,  oceording  to  Stratiugh,  iu  the  ktnn  of  a  jreUow 
powder*  — 2.  Solutions  of  quinine-salts  turn  br€^wn  in  Bttmhinc  (Geiger) 
Iti  a  few  lioure  (Pasteur).  —  3.  They  are  violently  acted  on  by  tbe  ekctnc 
aiirreTi^  (niasiwetz  <fe  Roehleder),  —  4.  With  aqueous  nitmte  of  pfAuih 
Hulpbate  of  quinine  evolves  nitrogen,  and  is  coavert;ed  bito  oxyquiuine 
(Schutzentierger),  —  5,  A  solution  of  qninine  in  strong  mlHc  acid 
becomes  eolouTed  on  heating  (Riegel),  without  forming  picric  acid 
(Uebig).  ^  6.  A  solution  in  oil  of  vitriol  tmoiediately  colours  chromaic 
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of  potash    dark-g^eca,    with    ©volution    of    ga«  (EiegiCfl;   ElK>1i). — 

7*  Pcrmangnimte  of  poUmh  tacis  uptm  ffuiiiiiie  in  the  ctild  and  more  ctym- 
plctoly  at  boiling  ht^at,  forming  carbonate  and  nitrate  of  potash,  and  a 
pecidiar  acid  (Cloe^i  and  Guigtiet,  CompL  rend.  47,  710).  An  njui^iaj 
Bohitron  TOiitiiining  f  to  I  i>er  cent,  of  quinine  ii  not  acted  on  (Mtmier).  — 
8,  Peroxifk  of  Imid  col  oars  a  aolutiou  of  quinliie  in  sulphuric  acid  ^T^^^ 
brown  (Ric^^ol);  vi\v&\\  erajjluyad  in  the  same  way  as  with  ciachoninc, 
it  produces  a  blood -red  bitter  substafico,  Boluhlo  m  alrohol  and  ether* 
and  also  without  decomposition,  iji  sulphuric  and  nitric  acids,  fonninp 
fiolntious  of  itij  own  colour  \  it  produces  also  blood-red  crystal.^,  which 
separate  from  an  alcoholic  uolution  on  spontaneous  evaporation,  and 
di 9 solve  in  alcohol  and  ether  with  violet,  and  in  acids  with  red  c^jIout; 
and,  at  length,  as  the  ultimate  product  of  oxidation^  a  mixture  uf  acids 
Is  obtained  (E.  Marchand,  N.  J,  Phorm.  4,  27)*     See  also  J.  C/t^.  mM, 

9»  In  contact  with  nnc  and  dilute  mtlphnric  aciW,  quinine  takm  up 
2  at.  water,  and  is  converted  iiito  hydroquitiine  (8cbuti;enl>ergft*r)-^ — 
10*  When  heated  to  240  or  260"*  witli  water  in  a  sealed  tube,  it  forms 
chinolinc  (Reyuoso,  CompL  raid,  34,  795), 

11,  The  colourlesB  eohitbn  [yellow  according  to  Guy]  of  quinine  in 
oil  of  vitriol  acquires  a  yellowish-brown  cc»lour  wlien  heated  (Rlegel); 
fuming  sulphuric  acid  colours  quinine  yellowij^h-greeu  (Schlictikamp), 
forming  quinine-sulphuric  acid  (Scbiitzenberger), — Salts  of  qokun^ 
heated  alone,  or  with  Bul^ihurlc  acid  and  water,  behave  in  the  same 
manner  as  salts  of  cinehonine,  save  that  quinicino  is  formed  lusftead  of 
dncUoniclne  (Pi*steur),  —  Ha.  Anhydroui*  pbosphv*ric acid,  heated  with 
quinino  to  1 10'',  produces  a  bri.^k  evolution  of  ga.^,  which  bui  ns  with 
a  jmle-yeliow  fiame,  and  is  but  eliglitiy  aoluble  in  water  (Wertheim). 

12,  Quinine  as^^nmc^B  a  dirty -yellow  colour  in  vapour  of  m 
(Donnt'*).  When  triturated  with  iodine,  it  behaves  in  the  same  way 
cinchonine  (ThompKon),  IMletler^s  iiKloipiinine  is  obtuined  in 
sauNj  niunner  iw  iodiX'inehonine,  and  reneniblcB  that  btKly»  but  contains 
B9'f>9  p.  c.  of  qninine  and  30*01  of  iodine  (equal  numbers  of  atoms  = 
71*7  p,e.  qninintv  28'3  iodine),  —  Quinine  is  cnmpietely  precipitated 
by  biiiiodide  of  pota^Mium  (Wagrjcr)*  —  It  is  deconi|MKNeii  oy  aqueous 
permiJv  tmdy  with  hberation  of  iodine  (Bodeker). —  When  quiniDo,  or 
it>i  sulphatci  is  wanned  with  an  equal  t|uaiitjty  r*f  iodic  aadj  an  explo- 
sive evi  lint  ion  of  gas  takes  place  (Brett,  N,  J,  Phumu  27^  1J6;  N. 
MeperL  4,  m% 

Quinine,  uidpfturic  «eiVf,  and  f&dine  together  yield  sulphate  of  iodo- 
quinine  (Herainith).     See  ji*  311. 

11.  Quinino  exposed  to  a  current  of  dry  chtimrte  takes  yp  a  lar^ 
quant ily  oi  the  piM ;  ia-tnji^iiijg  to  Aridre,  it  assumes  a  C4M'mLneHBd 
colour  ilk  a  few  sc?iT«>nds,  and  btH:v>uiett  soluble  in  water;  Imt  accordinj^ 
to  PaMtt'ur,  it  turns  greenish,  and  then  gives  up  to  boitui^  or  oiild 
water  oTily  a  small  quantity  of  a  substance  having  an  acid  Reaction, 
whilnt  the'  Remainder  l>i-haves  likt*  the  b<Mly  forrne^l  by  the  action  of 
chlorine  on  quttiinc  sui4|>ended  in  water. —  Quinine  8us|iended  hi 
water  is  re<id<*ned  by  chlorine  (Andre;  PellKier^.  A  solutioti  of 
quinine  in  400  partH  of  water  aciduhited  with  sulphuric  oi^id,  is  noi 
c*>1oni^Hl  or  n^fidered  turbid  on  passing  cldurino  into  it  for  10  tmuutos 
(Lepag^S  J.  Phartn.  20,  14u), 
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QUlNlNg. 

A  solution  of  the  aannine-red  eubBtance  in  water  is  rendored  gpeeii 
by  aminooia,  provided  it  haa  not  Ijceu  too  Btmrigly  heatLni,  or  tho 
chlorme  allowed  to  act  too  long,  —  Oq  passing  clUontte  for  J  or  1  hour 
into  a  litre  of  water  in  which  5  grammes  of  quinine  aro  BUspciidod^ 
the  quinine  dissolvea  cnnijiletely,  and  the  liquid  afterwards  l^tx^mcB 
turbid  from  thy  fommtiun  of  a  wlfite  pre^npitate;  after  li  hour  the 
green  colour  ia  no  hniger  produced  by  ammonia.  During  tlie  rouetion 
a  tear-exciting  odour  m  evolved.  The  white  precipitate  turns  brownish 
on  drying,  and  is  converted  by  hot  water  into  a  soluble  redilitih-browTi 
substance?'.  It  dissolve.^  with  difficnlt j  even  in  strong  acids,  but  is  very 
easily  soluble  in  alkalis ;  the  solution  in  alcohol  is  aeid  and  very  bitter, 
A  further  q*iantity  of  this  substance  is  obtain ed  by  partially 
noutndising:  the  liquid  (Andre,  Ann.  Uhim.  Php.  71,  195).  The  follow- 
ing fltntenients  of  Pelletier  differ  from  the  forejir^ing:  on  passing 
chlorine  into  quinine  sns ponded  in  water  till  solution  is  effected,  tho 
liquid  assumcH  a  rfj.He  colour,  ehangifig  to  violet,  and  afterwards  to 
dark-red ;  on  ct>ntinuing  the  stream  of  gffcs,  the  li<itiid  bccomcB  paler 
and  deposits  a  sticky  aub.^tancc,  more  of  whidi  is  obtained  by 
neutralising  tlie  acid  iiltraie  with  amm^»nia,  and  eva{.)o rating.  Sul[ihati9 
of  quinine  sus]:»ended  in  water  is  dissolved  by  ime^ing  a  stream  of 
chlorine  iiitu  it,  the  liquid  passing  through  yellow  and  red  to  green, 
and  afterwards  depositing  grey  flocks,  after  the  removal  of  which» 
Sinmouia  throws  down  only  a  slight  precipitato.  If  the  stream  of 
elilorino  be  intermpted  when  the  li«piid  Invs  aoqnired  a  red  colour, 
ammonia  throws  down  from  the  lii|uid  the  same  sticky  prceiintate. 
This  precipitate,  when  freed  from  acid  by  boiling  water  and  dried^  is 
friabto,  brown,  and  less  bitter  than  qmnine;  it  is  deposited  fR>m  an 
alcoholic  solutiouj  on  spont^iiieous  evafM>ratiiyn^  in  the  form  of  a  granular 
powder,  which  seems,  nrtder  the  mieroftfoixs  to  consist  of  micrnseopic 
four-sidijd  prisnis.  It  is  very  slightly  soluble  hi  coid,  and  somewhat 
men?  freely  in  li^uling  water,  and  in  "hot  dilute  iM'idst  from  which  it  is 
dei-Hisited  on  cofiling ;  it  dissolves  also  in  dilute  and  in  ab^ulute  alcohol 
(Pelletier,  J.  F/mrm,  24,  IGl  i  Ann,  Pharm.  21),  54;  /.  pr.  Chem, 
14,  lHi>). 

14n.  l>Mien  cMm-mt-Wfjier  and  then  ammonia  are  added  to  a  solution  of 
a  qifmine-salt,  a  green  prti^ipilate  is  prDduce<h  which  is  dissolved  by  more 
amujonia  to  a  lino  ementld-green  h(itud.  Kxact  neutralisation  of  the 
Hipiid  eolonrs  It  sky-hhie,  changing  to  violet  or  fiery-rod  on  further 
addition  of  acid  ;  ammoni-i  restores  the  green  e/.tloar  {KnAti^J^Phann, 
2i^  132;  Mceson,  PhlL  Mag.  1885,  6,  16H ;  SouWiran  k  Henry).  In 
this  \K^y  [especially  by  em[*loyiugau  ethereal  solution  (Leers)J  mere 
traces  of  qtiinine  may  be  recognised  ;  qtiinidine,  Itowever,  exhibits  the 
same  reaction. 

The  gret*n  et>lonr  Is  not  protlnced  by  other  alkalis  instead  of  am- 
rnoiiia.  It  is  not  |»!irnlueed  when  the  chlorine -water  is  allowed  to  act 
IfMj  Irmg,  nor  with  all  pro|iortions  of  chlorine  water  and  ammonia,  since 
with  to<:»  little  chlorine- water  ammonia  throws  down  a  greenish-whlto 
preci|iTtatej  and  witli  too  mneh  it  [vroduces  a  yellow  coloration 
(Hrandes),  Reddish-gi-een  or  brown  colours  may  aleo  be  produc*ed 
(Andre). 

When  200  grains  of  bu  I  filiate  of  qninine  are  dissolved  in  80  ounces 
of  chlorine- water  J  and  the  solution  ig  niixed  at  once  with  10  ounces  uf 
arnnionia-water,  a  green  precipitate  is  prodiifcdt  amonnting  to  abont 
00  grabSf  whilst  the  liquid  remains  of  a  deep  green  colour,    Tk^  ^^^ 
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cipitate  is  Bmudea  and  Leber*s  dalleiochine :  the  ool^tiring' matter  of  1 
solution  is  wot  removed  hy  agitatinu  with  ether,  oor  id  an  unchanged 
state  by  other  meatJB,  but  sphts  up  on  evaporation  into  red  mjuWiine, 
soluble  in  alcohol^  and  dark-brown  mehmKhimi  insolubl©  in  water  and 
alcohoL 

a,  Palkiochine, — ^  Green  granular  powder,  bitter  and  inodorous. 
Contains  58*76  p.  e  C,  9'2a  N.,  6*72  H*,  25*26  0.^  and  no  chlorine 
rC«N>IW'  =  5y;2  p,a  a,  10^3  N.,  6  0  IL  (Kr,)]  When  heated  it 
liebaves  hke  quinine.  It  is  inf^ulnble  in  cold,  and  nearly  so  iu  boiling 
water,  but  easily  soluble,  with  durk  red-brown  cx)lour,  in  ditntc  acids, 
from  which  it  is  precipitated  nnehang^edj  of  a  green  eoloar,  by  am- 
monia or  carbjuata  of  potash.  It  dissolves  iu  alcohol|  but  not  in 
ether. 

p,  Bftsiovhitie,  —  When  the  green  aohition  filtered  from  dalleioclune 
is  evap:>rated  in  the  air,  there  remams  a  dark-brr»wn  residue,  fhim 
which  water  takes  up  sal-animoniac  and  msioclune,  while  melannehirje 
remains  undissolved.  The  solution  m  evaf>orated ;  the  sal-amiuoniae 
is  removed  by  repeated  solution  in  alcohol ;  and  the  nmitx.'hino  is  ob- 
tained on  eva|x:>ration  iu  the  form  of  a  fine  dark-red  !iygrii*^c4ipie 
bitter  mass.  It  contiiius  43-51  p,c.  0,,  fi'38  N.,  9-40  IT.,  and  40"G2  iX 
It  disscjlves  iu  water  and  alo^bcjl,  aud  is  precipitated  from  it«  nqueima 
Boliittou  by  ammoniaral  lime-  and  baryta -salts,  and  by  basic  acetate  of 
lead  and  clilonde  of  tin. 

7,  Mtlanochtne,  —  Black-brown,  inodorous  and  tasteless  powder, 
containing  53*71  p.  c.  C,  7*45  N.,  5*87  H.,  and  32-97  0,  Bunig,  when 
heated,  without  nieltiitg,  evolring  ainmoiLiacal  vapours.  Dissolva^  in 
potash  and  ammonia,  but  niit  in  water,  alcohol,  or  ether  (Brandee  k 
Leber,  N.Br,  An:k,  13,  65;  15,  259),  —  On  qinnine-gTeen^  6c»e  also 
Andrl  {Amu  Chita.  Phffs.  71,  198),  ^cichlin  (i^iVi^/.  159,  60  j  CAew*. 
Cbifr.  1861,  224), 

When  aqueous  sulphate  of  quinine  is  minced  with  thUrtm  mid ferroe^- 

anide  of  patamum  in  succe.^siou,  there  results  a  dark- red  coloration,  pass- 
ing in  a  few  hours  to  green,  e.^iwdallyon  exposure  to  light  ( A.VogL*!,  juil, 
Ann*  Phnrm,  73,  221),  When  water  is  poured  upon  sulphate  of  qutnine, 
in  such  quantity  that  a  large  quantity  of  the  salt  remains  undlft- 
eolved,  a  few  droj.>s  of  the  aolutinti  mixed  with  an  equal  quantity  of 
strong  chlorine- water  free  from  h^drr>chloric  acid,  and  finely- powder^ 
ferroc!vanide  of  |K>tai^uim  added  a  |)ale,  rose-red  coloration,  passing  t^i 
T^ry  <lark-red,  m  quickly  priKhianl:  if  a  dilute  solution  of  ferrocyaiiici*i 
be  used,  tlie  c^^hnir  ap^jears  on  nddition  of  a  drop  of  anim  on  iu- water 
(Vogel,  Ami.  Phirm.  H6,  122;  N.  ReperL  2,  289).  Instead  of  fem^ 
cyanide  of  potassium,  t!ie  ferricyunide  may  l*e employed,  and  instead  \^ 
unuiiimia,  lime-  or  baryta*wiit4T,  caui^tic  alkalis,  or  tlieir  carlHinata^ 
lK>iiitt.'S,  or  phfisphates  (Livonius;  Vogel),  KletzJnsky  {A\  Iti^fri,  6^ 
ii(*)  mix<^  a  hot  saturated  solution  of  fcrricyanide  of  pot^isHinm  with  tiv« 
timert  its  volume  of  «aturated  chlorine-water,  adds  ammonia  to  stnmgly 
alkahue  ri*aetiou,  and  mixes  the  filtratt.*  with  a  s<jlutitui  of  qtiinine  to 
whieb  thiorine-water  has  \M.*vn  prevttiusly  added,  whereby  a  red  iir 
violet  colour  is  producetL —  Instead  vtt  puJveris*:*4lfen"oeyanitieof  pol 
sjuui*  a  C4>ld  italuratt^d  aipicous  ^iihitioti  of  that  salt,  inixt^  wjtii 
equal  quiintity  ut  water  and  y^th  its  vrdume  <if  a  strong  aqu«H>u#  90b 
tjon  of  carbonate  of  ammoma,  may  be  use  J  (A,  Vogel,  M,  j£jp«rt,  6,  i 
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The  red  colour  changes  to  green  in  the  light :  it  is  destroyed  by  mineral 
acids,  and  less  easily  by  vegetable  acids,  but  is  restored  by  ammonia 
(Livonius,  iV.  Br,  Arch,  77,  6;  82,  287).  In  this  way  Trrirnrth  of 
quinine  may  l>e  detected  (Fluckiger,  AnuL  Zeitschr.  1, 373). 

15.  Quinine  boiled  with  a  very  strong  solution  of  caustic  potash^ 
^ves  off  hydrogen  and  yields  a  distillate  of  chinolme  (Gerhardt,  Ii.n\ 
scient.  10,  186).  When  distilled  with  caustic  potash,  it  behaves  like 
dnchonine  (Gerhardt).  The  decomposition  takes  place  at  170**  or  180° ; 
at  a  lower  temperature  formate  of  potash  is  also  produced  (Wertheim, 
Wten.  Acad.  Ber.  1849,  1,  263). — Quinine  heated  with  caustic  soda 
does  not  fonn  cyanide  of  podium  (Rochleder).  — 16.  With  iodide  of 
methyl^  quinine  forms  hydriodate  of  methyl-quinine,  which  crystallises 
easily  on  cooling  from  solution  in  boiling  water  (Stahlschmidt,  Ann. 
Pharm,  90,  218).  —  17.  With  chloride  of  acetyl  and  chloride  of  benzoi/l, 
acetyl- quinine  and  benzoyl-quinine  are  obtained,  the  former  substance 
resembling  in  every  respect  the  corresponding  compound  of  cinchonine 
(Schutzenberger). 

Combinations.  —  With  Water.  —  A.  Ili/drafe  of  Quinine.  —  Quinine, 
dehydrated  by  fusion  in  a  vacuum,  takes  up  3  to  4  per  cent,  of  water, 
when  immersed  therein  becoming  white  and  friable. 

^      a.   With  2  at.  water.  —  When    freshly   precipitated  and    washed 

aninine  is  spread  out  and  exposed  to  the  air,  and  frequently  moistened, 
10  amorphous  precipitate  is  slowly  transformed  into  crystals,  which 
dissolve  in  warm  alcohol,  crystallise  again  on  cooling,  and  give  up  their 
water  of  crystallisation  at  130°  (van  Ileijningen,  Scheik,  Onderz.  5,  319 ; 
Ueb,  Kopp's  Jahresber.  1849,  374). 

Tan  Heijningen. 

C«NyEr»0< 824    94-74 

2  HO    18    6-26    6-07 

CH0N2H«O<  +  2  aq 342     lOO'OO 

This  hydrate  forms  van  Heiiningen's  Qamma-quinine.  It  dissolves 
less  easily  than  quinine  in  alcohol,  and  forms  a  mono-sulphate  which 
differs  from  the  ordinary  salt,  and  loses  4*47  p.  c.  of  water  at  130**  (2  at. 
ss  4-61  p.  c.  HO).  De  Vrij  {N.  Jahrh.  Pharm.  14,  268)  did  not  succeed 
in  preparing  it. 

b.  With  6  at.  water.  —  Ordinary  hydrate  of  quinine.  —  Obtained  by 
predpitating  aqueous  quniine-salts  with  pure  alkahs,  washing  the 
precipitate,  and  drying  it  in  the  air.  —  Loose,  white,  easily  pulverisablo 
mass,  melting  to  a  colourless  oil  at  120°  (Duflos),  and  losing  its  water  at 
120 — 130**,  after  which  it  solidifies  to  a  translucent  resin  on  cooling,  or 
when  carefully  melted  in  a  vacuum,  to  a  crystalline  mass. 

Regnault.      van  Heijningen 
Air-dried.  at  130*.         Fused,     at  110— 130'. 

CWI*H*K>*  824    ....      85-72 

6  HO    54    ....      14-28    ....    13-46    ....    1419    ....    1427 

C*WH»*0<  +  6  aq.    878    ....    10000 

Aooordbig  to  Kiesaling  {Pharm.  VtertelJ.  8,  839)  precipitated  and  avx-dxve^ 
iniofaie  km  8*92  p.  c.  of  water  at  100* ;  it  then  contoLtis  7*16  p.  c.  ot  mtto^xv^  ^xv^ 
TOi*.  xvn.  T 
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150*  ift,  tUcrefi>ra,  t.li«  lijdrfllt*  with  6  »t*  water  (  cfllc.  f  41  p.  e.  Ki>i  At  IW  t^ 
it  fiipthof  loics  1'92  p,  c,  in  irdgUt,  probably  partlj  TobiiUiied  qumuiCi  mid  rnsil* 
at  about  19G'. —  According  to  Uatiamanii  {Phanfi.  rhrlefj,  12,  526),  when  aywrfectlf 
cold  ftolutioE  of  ftuipliate  of  quinine  in  wnter  coiitjuining  fiiuphtiric  acid  h  precfipitaJ^ 
by  ammom&,  and  ttio  precipitate  is  wa^licd  und  dried  in  Ibe  itir,  a  Teiy  liglit  pewdw 
is  obtainedj  inciting  to  a  ^lEt^y  colourless  tna;^.%  and  losing  20  p.  c*  of  wntyr  at  IS^. 
If  tb(j  loliitian  be  precipitaUd  lvot»  the  precipitate  rimft  together  mid  botyjmei  |^«MTr 
and  on  di'viug  forms  ft  honiT  maas,  i*>*big  8  75  p*  c.  of  wat^rr  ftt  120",  S#«  bIm) 
Wittstein  {FAarm,  J^ri^iJ.  12,  258).  — Acc^rdLug  to  Mtigoiity  (/.  CMm.  mfd.  16, 
244)  qiiiDiDe  beoomes  unhjdroua  at  GO'.  According  to  Diiiloai  tlifi  hjrdmte  tkrown 
down  hj  ^IkaUa  losai  41  p.  c  of  water  on  mclliiig  at  120^^. 

Cr^staUisfd  HtfilraU  of  Quinine  separates  from  ii  solutioD  in  alcoliol 
af  40^  to  42"  B,  on  evaporatiyii  iu  dry  cold  air,  lu  tufts  of  silky 
Tieedlos,  whcroas  ou  ovfijMicatmg^  a  goktioii  in  alcohol  of  SB""  B.,  or  on 
mixing  the  alcohohc  solniion  with  water,  anamorfjhoua  hydiato  id  ob- 
tainod,  di-ying  up  to  a  transfiarent  resin,  which  melts  at  B0°  (Pelleiler 
Caveiitou;  Dumas).  From  absulute  alcohol,  ran  Ilcijningen  obtained 
a  rc&iti  with  few  cn^fitab.  A  bot  aquecuis  Bolution  coutaiuiiig  a  little 
ammonia,  yields  utic  needles  on  pnOnnged  standlrig  (Liebig :  vaii 
lleijimigen).  Dci3os  and  Ma^^routy  aW  obtained  crystals,  the  former 
from  alcohol  J  the  latter  fnrai  water,  Sco  also  the  bebAviour  of  <Ue  «»1U 
towardi  carbonate  of  amtnonliK 

Quinine  dtsaalvee  in  304  parts  of  cold  irattt^  (Duflos)  i  in  460  partfl 
of  wuter  at  18-75''  (Abl);  m  200  parts  (Pclletier  k  Caventon),  267 
parts  (Dnflos),  of  boiling  water.  It  dissolveB  easily  in  water  con- 
taining 8al- ammoniac  (Callond). 

Quinine  does  not  combine  with  mlphttr  (Pelletier).  —  A  Bolnlion  in 
SO  to  35  parts  of  bimiitlmk  of  carbon  ^oUdifiea  in  a  day  or  two  to  * 
transparent,  very  firm  jelly  (Lepage,  N,  Br,  Arch,  97,  240). 

Quinino  in  not  insohible  in  aqueous  alkalis  and  in  ammonia^  oe^io- 
cially  when  fresliiy  precipitated-  According  to  Duflog,  however, 
aqueoim  quinine  m  precipitaUid  by  pure  alkalis  and  by  tlieir  carlmnatei 
and  bicarb>natei^,  ho  that  the  presence  of  acida  probably  itiilnenced 
its  Bolul'illty,  —  It  disBolres  in  2,146  parts  of  lime-water  (Calvert), 


I4VVA  A  cuh,  —  Quinine  neutt  altaos  acid^  ci>mplelelyt  fonnSng 
and  hi-aciil  sidtf*.  The  salts  are,  for  the  mo-^t  part,  more  en?<ily  crym 
talUsaUe  and  \cm  soluble  in  water  than  the  salts  of  dnchonii»e/  Th^'y 
have  a  strong  bitter  taste,  aiid  fi-cquently  exhibit  a  \y«>m'ly  or  silky 
lofltrc.  They  are  precipitated  by  alkalis  and  their  carbonates,  b>*  th<^ 
hydrates  of  lime  and  magnesia,  and  by  ammonia  and  carbL^uaie  of 
ammonia^  hydrate  of  nninine  l>eing  thrawn  down  in  white  flocks* 
The  precrpitatc  produced  by  pota«h,  ammonia,  or  carbonaK?  «>f  pi^ta^b 
is  pnlvcnilent,  and  not  crysitallinc  nor  soluble,  to  any  gvvi%t  cxtcnl» 
oven  in  vxr^m  of  the  precipitant;  the  sulphate  alone  yiM^  a  pa** 
cipitate  easily*  soluble  in  excess;  of  ammonia  (v*  Ptanta).  The  liydmt*? 
pri.Htijitated  from  a  cold  arjucous  solution  of  the  Fulijliate  db.soK-i'H 
in  ammonia  far  morc^  easily  than  the  other  ciiiciiuna  bases ;  the 
hydrate  thrown  down  in  clotty  masses  frc*m  fitrt*ag  sobitlooft  of  the 
salU  is  difliciiltly  soluble  (Kenier,  jIr^I.  Ztihchr,  1,  lf*2)*  Carbooita 
of  ammonia  added  to  sulphate  of  ([uiaine  throws  dowu  cryalalSfiH 
necHniifl  after  some  honrs ;  from  the  hyd:*w4»h^rat^  and  ar«  '  ^  p 
cifiitfite^  ix  hf^nvy  jntwtli*r,  which  dii^solves  In  excess  of  Ihi 
ii!id  is  tlii'iiHU'l  ri-;;iiii  in  needles  on  ^tarulmg  for  an  hour  (v*  i'i 
Qujiiinr  v\i»h  ammonia  from  it<i  aalta  when  boikd  therewith 
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gouty).  —  Bicarbonate  of  soda  immediately  throws  down  from  stronff 
solutions  of  quinine- salts  a  white  pulverulent  precii)itate  (v.  Planta), 
and  from  dilute  solutions,  after  some  tune,  tufts  of  needles  (Riegel) ; 
but  solutions  of  the  salts  in  300  paits  or  more  of  water  are  not  pre- 
cipitated by  it,  or  are  precipitated  only  after  several  hours,  after  the  addi- 
tion of  tartaric  acid  (Oppermann  ;  Kiegel).  Ponlasulphide  of  potassium 
throws  down  from  boiling  solutions  of  quinine-salts  a  red  turpen- 
tine-like mass  (Palm).  Cyanide  of  potassium  colours  the  salts  carmine- 
red  (Schwabe).  Lime-Avater  added  in  excess  to  quinine-salts  dis- 
solves the  precipitate  formed  at  first  (Riogel ;  Calvert).  Solutions  of 
quinine-salts  containing  excess  of  acid  arc  highly  fluorescent. 

Carbonate  of  Qui/iine.  —  The  precipitate  thrown  down  by  alkaline 
carbonates  from  quinine-salts  retains  a  little  of  the  precipitant^  but 
is  free  from  carbonate  of  quinine,  since  it  do(»s  not  evolve  carbonic 
add  when  heated  (Langlois,  A?m.  Pharm.  32,  120).  When  the  quinine 
precipitated  inm\  10  grammes  of  the  sulphate  by  ammonia  is  susiH.*nded 
in  water,  and  carbonic  acid  is  passed  into  the  solution  for  an  hour, 
the  quinine  dissolves  completely  to  an  alkaline  liquid,  from  wliich 
crystals  of  carbonate  of  qiiinine  are  deposited  on  exposure  to  the  air 
for  twenty-four  hours.  JJy  spontaneous  evaporation  of  the  mother- 
liquor,  quinine  is  obtained  free  from  carbonic  acid.  —  Translucent 
needles,  having  an  alkaline  reaction,  eiHoresciLig  rapidly  in  the  air,  and 
decomposing  at  110'^,  with  liberation  of  carbonic  acid  ;  they  are  soluble 
in  alcohol,  but  insoluble  in  ether  (Langlois,  N.  Ann,  Chini,  Phys,  41, 
89  ;   Ann.  Pharm.  88,  320). 

Ci'Jfsials. 
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C40X2H=W,2HO,2CO-  +  2  aq 401    10000    10000 

Borate  of  Quinine.  —  A  solution  of  quinine  in  hot  aqueous  boracic 
acid  yields  crystalline  granules  on  cooling ;  by  spontaneous  evapora- 
tion with  an  excess  of  boracic  acid,  a  varnish  is  obtained  (SeruUas, 
.Ann.  Chim.  Phys.  45,  282). 

Jlypophoaphite  of  (luinine,  — 100  parts  of  sulphate  of  quinine  are 
heated  to  94''  with  0,000  parts  of  water  and  38-7  parts  of  hypoplios- 
phorous  acid  ;  a  quantity  of  hy]x)phosphite  of  baryta  barely  "sufficient 
for  the  cfmiplete  (lecomiKisition  of  the  sulj)liate  is  ihen  added,  and  tlie 
liquid  is  filtered  and  left  to  crystallise.  The  mother-liquor  and  wash- 
water  yield  colourless  crystals  only  when  cautiously  evaporated.  — 
Light,  very  loose  mass,  having  a  jmre  bitter  taste.  Melts  and  turns 
brown  at  150°,  with  loss  of  water.  —  Di.ssolves  in  60  parts  of  water  at 
15*5**,  and  more  easily  in  boiling  water  (L.  Smith,  Amer.  J.  Pharm. 
31,  285  and  32,  410 ;  Zeitschr.  Ch.  Phai  m.  5,  159  ;  J.  pr.  Chem.  83, 127). 


c«N-ir«o^ 

PO  

324    .... 
39     ... 

27     .... 

....       8300     .... 
....       1000     .... 

6-91     .... 

L.  Smitli. 
8300 
1009 

3  HO  

fa.  2  30 
••'•     \b.  4-60 

C"N«HW*,PHH)*.... 

390    .... 

....    10000    .... 

276        PIUMARY  NUCLEUS  C^H®^  OX YAZO- NUCLEUS  C«»N'H550<, 


S  Hit)i  ^lt&&  thfi  formuk  C«K«II^O^PHO=  4-  2  aq.,  and  di«tinguifllMJi  a  iH 
Itjdfat^wiittff)  b  AH  ^vater  of  crjabaUisatiiOD.  Tho  farmidi^  of  the  e^&lt^  tkeiefant, 
Temniui  doubtful  (Kr.)« 

Fi/mphmpha(€  of  Qmnim,  —  Obtained  bj  precipitating  hydrocblomte 
of  (juiiime  with  igiiibed  phospbat^i  of  suda  (Wiucklerj  HeperL  41s  ^l^)* 

Phmphait  6f  Qtitnim,  Phosphate  of  soda  throws  down  from  c?jld 
agneous  solutions  of  hydrnchlfjrate  or  acetate  (but  not  from  sulphate) 
of  quinina,  a  dcn^e  pn^dintatej  which  soon  turns  crystalline  (t.  Pianta). 
A  hot  Bolntion  of  aiilphato  or  hydrocblorate  of  quinine,  mixed  with  a 
slight  excess  of  pbosiihate  of  soda^  deposits  on  e(X>ling  a  white  crys- 
talline mass,  very  sligbtly  soluble  in  water.  After  drying-  in  the  air  it 
formB  a  lopBe  masa,  made  up  of  microscopic  four-sided  iirisms.  (Um- 
tains  12*S8  p,  c*  of  phosphoric  acid<  and  4*aG  p.  c,  of  water,  which  is 
expelled  at  100=  (Wincklcr,  neperL  34,  200;  41,  418;  99,  20).  \>m^ 
eoives  very  tdnmly  in  hydruchloric  acid  (v,  Plauta), 

The  qiiickly  formed  solution  of  quinine  in  warm  aqueotis  phospbom 
acid  eolidiljea  on  ciioling'  to  a  mass  of  needles.  Dilntc  solutions  yield 
radiated  g^roups  of  delicate,  eilky  needles,  which  nnittj  into  a  mass  on 
drj'iJi^.  Neutral  Loses  7*57  to  7'87  p,  c»  of  water  at  127**  s  uthrr 
cryBt:ds,  of  similar  propeities  in  otLcr  reRi>ects,  lost  15-3  p.  c-  of  watisr 


on  warming  (10  at*  =  7"! 
Fhann.  GG,  59), 


21  at  =  15*6  p.  a  HO)  (Anderson,  An 
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Aixdenon  iiippo«ies  tlic  salt  to  wjiitam  12  at,  wat^'r  of  crjtUdlbatioD^  cvrt^pcAtd- 
ing  to  8-4  p.  e.  The  correct hdbh  of  liis  fonmila  i&  doubtful,  feiee  Xopp'^  Jalkrtthfr> 
1847  mid  1848,  6ie  ;  Gcrfinrdt  (JV;  J.  I>karm.  14,  62). 

U^ostilphiU  of  Quinine,  —  Formed  in  a  miscture  of  qnintiio,  ali*«ihi>It 
and  hydi'i>hulpliate  itf  ammonia,  on  i^tatiding  in  the  air  (llow).  Hy|H>- 
sulphitti  of  8oda  tminodiatcly  thrown  down  from  a  motlerati  '  u* 

trated  aqueou?^  solution  of  hydrfX-blorate  of  qidnine,  a  daz  .ao 

precipitate,  nearly  insrihihle  in  cold  water,  dull  and  cryt^t^ilUiie  idt^t 
drying  (  Winckler,  Ja/nb.pr.  Plmtm,  15,  280).  A  Bolntion  of  ihf-  washed 
preeipitate  in   Lot  ulrrfhol  yields,  on   cooling,   fine   serut-!  nt 

needles,  breaking  np  at  100",  from  logs  of  water  of  crystalli-  i  :*7 

to  4n»7  p.  c.  =  2  at.  (How)],  into  n  ^jowder,  winch  is  very  rliVlric 
when  warm  (Wctberill,  Ann.  Pharm,  Cfri,  150),  —  Dissolves  in  300  |*arti* 
of  culd,  and  oawily  in  hot  water  (U,  llow,  N.  Edin.  PhiL  J*  tiew  ser. 
1,  47;  Phami.  Centr.  14*55,  1*3). 
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Sulphite  of  Quinine,  Dry  quinine  absorbs  sulphurous  acid  gas, 
with  considerable  evolution  of  heat,  and  forms  an  anhydi'ous  salt 
(Licbig  &  Pelouze,  Ann.  Pharm.  19,  256). 

Ilt/posulphate  of  Quinine.  When  a  hot  saturated  solution  of  sulphate 
of  quinine  is  precipitated  by  hyposulphate  of  baryta,  the  filtered  liquid 
deposits  crystals  on  cooling  (Herren,  Pogg.  7,  193). 

Sulphate  of  Quinine.  —  A.  Mono-acid.  Basic  sulphate  (Proparation 
p.  264).  —  Delicate,  silky,  slightly  flexible  needles,  or  longish  laminea 
(Pelletier  &  Caventou).  Diclinic.  Rectangular  prisms,  obliquely  tnm- 
cated  (similar  to  fig.  92),  distinctly  cleavable  parallel  to  i  and  f, 
less  distinctly  parallel  to  m.  Angle  w : «  =  90**;  i  :  <  =  96°  30' ;  i  : 
m  =  96®  60'.  Frequently  also  hemitropic,  or  rather  quadruple  crystals 
(Brooke,  Phil.  Ann,  6,  375).  Light  and  loose,  like  magnesia.  Tastes 
very  bitter. — Exerts  a  left-handed  action  on  polarised  light ;  [^x]j  for 
anhydi-ous  sulphate  —  255*6° ;  for  sulphate  ^vith  15*72  p.  c.  water 
=  210-87°  (De  Vrij  &  Alluard,  Compt.  rend.  59,  201).  See  also 
Bouchardat  (AT.  Ann.  Chim.  Phys.  9,  213). 

At  a  temperature  of  160°,  it  becomes  luminous  when  rubbed 
(Calloud),  exhibiting  a  pale-green  light,  brighter  than  that  of  the  cin- 
chonine-salt  (Stratingh),  and  becomes  positively  electric  (Pelletier  & 
Dumas).  A  few  ounces  of  the  salt  warmed  in  a  silver  basui  are  highly 
phosphorescent  on  cooling  (Landerer,  N.  Bepert.  7,  275).  —  Neutral 
towards  vegetable  colours  (Pelletier  &  Caventou;  Baup);  slightly  alka- 
line according  to  Robiqnet,  and  Delondre  &  Henry.  —  Turns  brown 
in  sunshine,  both  in  the  dry  and  in  the  moist  state  (Leverkohn,  Kastn. 
Arch.  17,  128) ;  when  exposed  to  the  sun  for  7  weeks,  it  assumes  a 
dnchona-brown  colour  (Br.  Arch.  28,  235). 

The  sulphate  dried  in  the  air  at  8°  to  15°,  or  over  oil  of  vitriol 
diluted  with  3*2  to  3*5  its  volume  of  water,  has  the  composition 
2C*«N>H»*0*,2(HO,SO*)  +  15  aq. ;  the  moist  salt  loses  its  excess  of 
water  when  placed  over  acid  of  this  strength,  whilst  the  air-dried  salt 
does  not  alter  in  weight.  When  heated  to  110°  to  120*^,  it  loses  the 
whole  of  its  water  of  crystallisation,  but  rapidly  absorbs  4*87  to  5*1 
p.  c  again  on  exposure  to  moist  air  (4  at.  =  4*82  p.  c.)  (Jobst  &  Hesse)  ; 
the  same  quantity  of  water  is  retained  by  the  salt  di-icd  over  oil  of 
vitriol  [or  in  dry  air  (Baup)].  A  solution  of  1  part  of  the  air-dried 
salt  in  40  parts  or  more  of  alcohol  of  sp.  gr.  0*852,  deposits  on  evapo- 
ration white  needles  containing  4  at.  of  water  (Jobst  &  Ilesse). 

Millon  &  Comaille  {N.  J.  Pharm.  42,  377 ;  Kojrp'a  Jahresber.  1862, 
368),  also  found  the  sulphate  dried  over  oil  of  vitriol  at  15°,  to  contain 
4'6  to  4*8  p.  c.  of  water,  whilst  the  air-dried  salt  did  not  lose  weight 
over  oil  of  vitriol  with  18  at.  of  water  at  15°.  The  sulphate  dried 
over  oil  of  vitriol  at  30°  retains  0*93  p.  c. ;  that  dried  over  oil  of  vitriol 
with  4  at.  of  water  at  15^  6  p.  c.  of  water.  The  salt  rendered  anhy- 
drous by  drying  at  120°  takes  up  39  p.  c.  of  water  on  exposure  to  veiy 
moist  air  for  6  to  8  days,  at  a  temperature  of  15°  to  18°. 
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Op§r  oil  of  vUnoL       E^areseed^  Air^dfM^  m^  i 

8  0«N»H**0<  ..^ „.,„,., G48  ....    82  S6 

iSC  ..».,,* » 80  ..,,    10-23  ,..»  8-57 

S  HO  _„ ,^_.,„ 18  ....      3  31 

*aq ................     86  ...,       4  60    ...  4$!  .     46  .      4  Gl        »« 

2C«KSH^O^2(n0,S<H)  4*  4iiq..„,  785  ....  10000 

A  woB  dHcd  arer  oil  of  TltrioV  b  crystaUiaiHl  from  alt^Uul 


DiUoiidr«    Id^ 
Cr^iialliwd,  Baup.    &  Hruf^*  4  Ilcpt 

2  C^aiP*a*  ..„„„,. aiS  „.,  7S  55 
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ro«^n«OS2{HO,90»)  +  15  aq. ...    881  »..  10000 

B«fnixiilt*i  «Ut  lost  13' 99  n.0.  of  water  in  ft  enfreiit  of  air  ftl  IBO^i  ond  iw  wm 

ftt  i4o^ 

Commercial  sulphate  of  qiunino  contains  quantities  of  water  twjf- 
mg  between  5-1  and  13  5  p,  c*  (Millon  &  Comaille),     It  usually  appsttn 

half-effloresoLH^j  but  Jitill  ooataiiis  15*G  p.  c.  of  wit*  -  <:  -' *      f\ 

Lixik  {Prm.  Anm\  Absoc*  1849,  275  ;  Kopp*s  Jahre.^  ml 

in  the  commercial  BulphatQ  0'8  p»  c*  SU*,  and  8'4  p.  v.  oi  wui^r^  ^Lidi 
waa  expelled  at  ^10^ 

Bulphate  of  i]ui!jine  does  not  deoompose  at  155^{Millnu  A  ■■  1<  I 
It  int^te  more  eausilj  than  sulphate  of  cinehonmo  to  r  v  i 

which  assamea  a  fine  red  colour  when  more  strongly  ^  r 

&  Caventou),  and  evolvea  puq>!e-red  vapours,  whiclj  i:e 

cool  imrt  of  the  tube.     This  red  eubsfanc*?  dieaolvea  in  wiir  wm 

red  colour,  and  is  not  predpifatcd  by  acatatc  of  li^id  or  b  r.^  ii 

decolcirirtcd  bv  |i<jtasti  or  ammonia  ( Kustuei-,  Ka^i/K  Archiv.  'i(J,'  4  ic^f  5m 
also  Jonas  {X.  Br.  Arch,  17s  ^^7),  Wigand  {N.  Bv,  Areh.  llo,  tW)t 
Burns  at  laat  with  an  empyreurnatic  odouxi  leaving  at  (irat  a  alikiiv, 
and  afterwards  also  a  coiabustible  chare-oal, 

The  aabydmus  salt  dissolves  iii  793  parts  of  water  at  6**,  aadk 
788  partA  at  9*5^  (Jobst  &  lioatie)*  One  part  of  the*  salt  (cf^ntmlfiiri 
or  dry  ?)  dissolves  In  265  parte  of  cold,  and  in  24  |iart«  at  Ixiibng  wiUt 
(BusHy  Sl  Guibourt)  ;  in  335  parts  cold,  iind33-5  parta  Uubng  (Uow»ri); 
in  72&  imrts  at  l«-75''  (Abl);  in  740  parte  at  13%  arul  in  3U  psrtfil 
100*(Baup)t  in  740  parts  at  10^  (van  Heljuingen;  lap  k  GtuiH). 
The  commercial  salt  dissolves  in  7SB  lo  770  parts  of  watvr  at  W  %^ 
15^  in  not  cpiito  constant  prop*>rtiou8  (Kemer).  DijiacilirGa  rmj 
wi^nring'v  in  n  **<»ld  salurated  waUittori  of  Tilauber's  «alt,  and  lacan^ 
at  all  hi  ]iiN»h«41t*  salt,  so  that  the  solution  is  scari-ely  eloudtHJ  ly 
aminrndri«  or  ciilmut^d  by  chlorine- water  and  ammonia  (Mium).  Iii 
solubiUty  of  sulph^ito  of  quimiie  in  water  is  ivHuccd  by  aulphalcol 
eoda  and  sulphate  of  niagmjaia,  but  increased  liy  F<al-amtiiO&wc»  iail- 
j»ctrc,  and  chlorate  of  potaah  (CaUoudt  Pkamu  Jmm,^  Jmm  ISfiO^  Wi 
N.  Vogth  A'Qtis.  13,  $n). 


QUININE.  279 

One  part  of  anhydrous  sulphate  of  quiuiue  dissolves  in  100  to  115 
parts  of  alcohol  of  sp.  gr.  0*852 ;  the  strength  of  the  alcohol,  how- 
ever, is  altered  by  the  salt  dissolved  in  it  (Jobst  &  Ilesse,  Ann.  Phann, 
119,  361 ;  abstr.  J.  pr.  Chem,  85,  309;  N.  Ann.  Cliim.  Phys.  64,  364). 
One  part  of  the  salt  (crystallised  or  dry  ?)  dissolves  in  60  parts  of  cold 
alcohol  of  sp.  gr.  0*85  (Baup);  in  60  parts  of  cold  alcohol  of  21® 
(Delondre  &  Henry);  in  40  parts  of  alcohol  (Cap  &  Garot);  in  7*5 
parts  of  boiUng  alcohol  of  90  p.  c.  (Bussy  k  Guibourt),  from  which  it 
is  deposited  almost  entirely  on  cooling.  —  Sulphate  of  quinine  dissolves 
in  40  parts  of  glycerin,  but  not  in  fatty  oils  (Cap  &  Garot ;  Attfield). 
It  dissolves  abimdantly  in  creosote  at  20°,  and  slowly  in  cold  picamar 
(Reichenbach).    It  is  insoluble  in  chloroform  (Schhmpert). 

Impurities  and  Adulterations  of  Sulphate  of  Quinine.  —  Sulphate  of 
quinine  may  be  intentionally  adulterated,  either  with  inorganic  sub- 
stances (such  as  sulphate  or  carbonate  of  hme  or  magnesia),  the  presence 
of  which  is  detected  on  heating,  or  with  organic  substances.  Of  the 
latter  class  of  bodies,  starch-powder  and  stearin  are  recognised  by  their 
insolubility  in  acidulated  water,  and  gum  by  its  insolubility  in  alcohol ; 
Balicin,  phlorizin,  and  cane-sugar  assume  a  red  or  brown  colour  with  oil 
of  vitriol;  the  other  varieties  of  sugar,  as  well  as  other  substances 
soluble  in  water,  remain  in  solution  on  boiling  the  sulphate  with  baryta- 
water,  passing  carbonic  acid  into  the  liouid,  and  filtering,  and  may  bo 
recognised  on  evaporating  the  solution.  The  pure  sulphate  thus  treated 
leaves  only  a  slight  residue,  corresponding  to  tho  solubility  of  quinine 
in  water. 

On  the  adulteration  of  sidpliate  of  quinlno,  see  Winckler  {Mepert,  97, 403 ;  Jahrh, 
pr.  Pharm.  15,  166),  Stresemann  (N.  Br.  Arch.  62,  151),  Sckeyde  {N.  Br.  Arch.  56, 
171),  Legrip  {j.  Chim.  mSd.  27,  49)  ;  with  salicin:  Peltier  {N.  J.  Pharm.  7, 185), 
Bonxlier  (if.  Br.  Arch.  106,  822)  ;  with  mannite :  J.  Krai  {Anal.  Zeitschr.  2, 
405). 

Since  cinchonine  and  quinidine  (or  cinchonidine)  exist  together  with 
quinine  in  cinchona-barks,  the  sulphates  of  those  bases  may  occur  as 
impurities  in  sulphate  of  quinine  :  they  may  be  recognised  by  the  fol- 
lowing quinine-test  of  Liebig : — 10  grains  of  the  sulphate  to  be  tested 
are  warmed  with  10  drops  of  dilute  sulphuric  acid  and  15  drops  of 
water  in  a  test-tube ;  the  solution  is  cooled ;  GO  drops  of  commercial 
^ther  and  20  drops  of  ammonia- water  are  added ;  and  the  whole  is 
shaken  and  the  tube  stopped.  If  the  quinine  was  free  from  cinchonine 
and  did  not  contain  more  than  10  per  cent,  of  quinidine,  the  whole 
remains  in  solution ;  but  if  cinchonidine  was  present,  it  is  deposited 
as  a  white  pulverulent  layer  between  the  ether  and  the  water,  as  is 
also  the  case  with  quinidine  when  present  in  large  quantity.  Smaller 
portions  of  quinidine  crystallise  from  the  ether  on  standing  for  a  short 
time,  and  stiil  smaller  quantities  when  ether  saturated  with  quinidine 
is  employed  in  the  first  instance.  As  it  sometimes  happens  that  the 
upper  ethereal  layer  solidifies  to  a  jelly,  even  with  pure  sulphate  of 
qmninc,  it  is  more  convenient  to  employ  ether  containing  alcohol, 
or  to  take  a  somewhat  larger  proix)rtion  of  ether  than  is  directed 
above.  See  Merck,  Zimmer  &  Howard  (Jahrb.  pr.  Pharm,  24,  209;  Pharm. 
Joum.  11,  893 ;  Pharm.  VierteJj.  1,  437),  WoUweber  {N.  Br.  Arch.  63,  6),  Roger 
(N.  J.  Pharm.  41,  204 ;  Pharm.  Viertelj.  11,  398),  Bergot  {Zeitschr.  Ch.  Pharm.  5, 
123),  Demeyer  {J.  Chim.  mid.  1862,  460 ;  Pharm.  Tlerfefj.  12,  256),  Kcnicr  {Anal. 
ZeiUekr.  1, 150),  Jandous  {Apoth.  Ver.  Zeit.  1863,  251).  Guibourt  cvapr)ratos 
the  ammonia  before  adding  the  ether  {N.  J.  Pharm.  21,  M). — \\\^VvivA 


280       PRIMARY  NUCLEUS  V^BP>;  0XYA20-NUCLMUS  C*K«HaO*. 

of  ether,  Kie^el  (Jahrb,  pr.  Phann.  25,  340)  ©raplnya  lOO  drops  f>i 
chlnrofum),  whereby  the  quiuiilirio  also  ia  disj^ulved*  To  separate  thk 
Uiet  enb&taiicc^  !je  dissolves  10  graius  of  the  sulphate  in  water, 
^uldjtu>ii  ot  taitarle  acid,  and  adds  bicarbcmate  of  soda  to  the  ©ohiti 
The  njiiidting  precipitate  con^iBts  of  cinchomne  and  qiiluidlne,  wh 
quinine  retnaiim  in  Bolution.  The  cinchonlno  and  qiiinidine  may  thm 
be  fiopamted  by  cblomform,  —  0-  Henry  (i\^  X  Fharm.  13,  107; 
J.  Chinu  vikL  24,  256)  bkewj&jc  separates  quinine  and  cinclionitw^  by 
loeuns  of  ether  or  cold  alcohul,  but  first  removes  the  RTeater  part  «f 
the  quinine  by  convertinf^  it  into  acetate  (by  precipitathig'  with  cai^tic 
soda  and  disHoh^ing^  the  p re* "i pittite  in  ricetic  acid)  and  ci^taJhflmg  oit 
as  fiir  aa  possible*  —  lielomire  &  0.  Henry  (iV^p  J.  Phortn,  21,281) 
tritmuto  10  grnnnues  of  tlie  sulphate  aud  4  gratnines  of  aoetiite  *i 
baryta  with  1)0  grammes  of  water  and  a  little  acetif  add,  scpamtc^ti 
crystal  wliich  form  after  a  few  minutes,  and  dilute  the  fiUnito  witb 
twice  its  volume  of  alctjhol  of  30*^.  After  adding*  a  httle  sulphuric  afi^i 
and  again  Hltering'^  the  hqiiid  \^  boiled  with  exeesa  of  anunonia,  mA 
after  staiuUug  for  2-1  hourg,  the  cinchoninc  crystallises  in  lieetllt'rt.  Tho 
einchonine  may  also  be  obtiiined  in  crystals  by  dissolving  5  graiiiinc! 
of  the  Bnlpbate  in  120  f^ammes  of  wami  acidulated  alcohol,  bolUnj^Uw 
solution  with  cxcees  of  ammonia,  and  settini^  it  aside  for  24  houti. 

Set;  furtlici' :  CdYcrfB  motlioii  {N.  J.  Phartn.  3,  Zm,  md  ia»  341),  O.  Uetaj  (X 
J,  Fharm.  16,  327)i  J.  Barry  {Eep^L  92,  65  j  Fk^^rwu.  Jourm,  5,  113),  Kerxurr  (faf. 
€it,\  C.  Mftnn  (Phanm.  r^iclj,  13,  245)^  StoddoH  (Pkafm^  J&um,  6,  241  i   ^ittm. 

TkrMj.  14^  395), 

B.  Bi-acid.  —  Mono-acid  eulphat©  of  quinine  dissolves  very  cawlj 
in  water  containing  iiiilphuric  acid.  The  solution  is  colourless  or  piJ*> 
yellow  by  transmitted  light,  but  exhibits  blue  flnorescenec^  l^y  n^HtrcM 
light  (Raui)p,  Eepert*  3l>,  465).  It  is  one  of  the  most  highly  iltttm^scent 
bcKlies  (B.  Niepce  de  Saint -Victor,  /.  pr,  Chm*^  74^  237  and  241)u  A 
solution  containing  j^-gViTF*!^  ^^  ^^^^  exhibits  tbe  fliioreseence  when  i 
cone  of  light  from  a  lens  is  made  tti  fall  iq.ion  the  liquid  (FliidLi^, 
Schweiz.  Pkann.  ZtiUch^  7,  22  ;  Anal,  ZdUchr.  I,  373>  —  KectaiiffQl^f 
pHsiua,  having  a  bitJec,  not  add,  taKte,  and  reddening  litmue  (K<«lii* 
qiiet).  On  rapidly  couUng  the  aqueous  sola  Hon,  it  forms  p^I  tender  Dccdloi: 
by  alow  evaporation  large  transpaivnt  piisme  (Buup).  lilKmiMC 
prism  y  (fig.  5S)  haviug  its  obtuse  edges  tnmcated  by  u  %  a  lionaciiita2 
prism  u  rests  on  the  acute  edgeS|  and  the  prism  i  ou  p ;  furtlKnr  tfco 
nase  t  and  a  face  k  between  t  and  t*  Angle  ^:^  (right  mid  Irft) 
=  145^  6";  ij:p  —  107°  27  ;  i.*i  -  127*  42' i  t:k  about  =  157*; 
t:u  ^  \Z(f  39*  43'*  T!ie  crystals  have  a  tabular  fonn  from  prednmi- 
nance  of  ii  cleavable  parallel  to  pilhxhw^  N,  Bi,  Arch,  d%  14^^).— 
By  digestion  with  water  ajid  carbunalc  of  lime,  the  salt  is  octiiTeftei 
into  A\  ML4ta  in  its  water  of  cryetallisation  at  l(K>^.  Ksaolvm  in  W 
parts  of  water  at  13^,  and  in  8  [>arts  at  22 "" ;  and  ui  dilute  or  whtdM 
aleoholj  much  more  freely  in  the  hot  liquids  than  lU  the  cold.  Phnoit 
pwilntion  in  absolute  alcohol  it  is  dept:jsited  in  cryntalB  whit»h 
diatL'ly  fall  to  powder  ou  exix)fmre  to  the  air  (Baup), 

C«N»rF^».„». .„., .,.    %U 76^ 

8  8o»  ,...„.. 80  .»..» isse 

tUQ 18    , 4-36 

C»K^II«0*.2aiO,S03)  "^^  .    4££    , lOOW 
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CryttaU.  Baup. 

C«N«H»«0<,2H0  ..M 342    6143 

2S0»    80    14-36  13-70 

15  HO   135    24-21  2436 

C«N«fl»K)*,2(H0,S0»)  +  15  aq 557    100*00 

Baup  found  1818  p.  c.  SO^  in  the  dry  salt. 

lodaie  of  Quinine.  —  Formed,  together  with  hydriodate  of  qumine, 
Oil  warming  iodine  with  quinine  and  water  (Pelletier  &  Caventou).  See 
decompositions. 

A.  Mono-actdl  —  Obtained  from  aqueous  iodic  acid  and  quinine. 
Crystallises,  on  evapoi-ating  and  cooling  the  solution,  in  silky  crystals 
like  the  sulphate.  Decomposes  when  quickly  heated,  leaving  charcoal 
(Sfjnillas,  Ann.  Chim.  Phys.  45,  282).  See  also  p.  270.  Less  soluble  in 
water  than  iodate  of  cinchonine  (Pelletier). 

B.  Bi-acidi  —  Aqueous  iodic  acid  throws  down  from  chlorate  or 
acid  sulphate  of  quinine  an  acid  iodate,  a  further  quantity  of  which  is 
obtained  on  adding  alcohol  to  the  solution  (Serullas). 

Feriodate  of  Qui  nine.  —  Freshly  precipitated  quinine  neutralises 
aqueous  periodic  acid  but  incompletely  in  the  cold,  and  on  warming  the 
liquid,  iodic  acid  is  formed.  When  the  acid  solution  is  evaporated  over 
oil  of  vitriol,  it  becomes  covered  with  oily  drops,  which  are  converted 
into  crystals  as  the  evaporation  proceeds.  The  periodic  acid  contained 
in  the  crystals  is  reduced  on  keeping  for  a  short  time,  the  crystals 
acquiring  a  yellow  colour.  —  On  neutralising  the  alcoholic  solution,  and 
evaporating  at  30^  to  40"^,  roundish  masses  of  needles  are  obtained. 
They  dissolve  easily  in  water  containing  nitric  acid,  but  with  diflSculty 
in  pure  water,  and  after  drying  at  40^^  retain  18  at.,  and  at  100°  12  at. 
of  water  (Langlois,  N,  Ann.  Chim.  Phys.  34,  274). 


C«N2H»*0^   

10' 

...    824    

..    164    

...     162    

...      49-85 
...      25-23 
...      24-92 

Langlois. 
, 25*8o 

18  HO 

C•N»H>«0*;[0^18H0  . 

0*<»N»H«0*    

107 

12  HO    

...    650    

a^lOO*. 

...    324    

....    164    

....     108    .... 

....    10000 

....      64-86 
....      27-52 

....      1812 

Langlois. 
........    27-60 

0«N«H>*0^,I0U2H0. 

.«.     596    

....     10000 

Langlois  assumes  the  existence  of  22  and  18  at.  of  water,  but  he  determined  only 
the  periodic  acid. 

Hydriodate  of  Quinine. — Obtained  by  durect  union  of  the  add  and 
base,  or  by  double  decomposition,  in  nodular  groups  of  delicate  crystals 
(Pelletier).  Lemon-yeUow  prisms  (Herapath).  A  solution  of  sulphate  of 
quinine  in  boiling  water,  mixed  with  an  equal  number  of  atoms  of  iodide 
of  potassium,  yields  crystals  of  sulphate  of  quinine  only  on  coolmg ;  but 
when  240  parts  of  hydrochlorate  of  quinine  are  mixed  with  460  parts 
of  iodide  of  potassiiun,  in  hot  aqueous  ^olutioni  a  coloiixleQia  \xa^\i>ja^^« 
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like  mass  m  deposited  aa  tlic  liquid  cools  (Winckler)*  Iodide  of  potai- 
8iam  tlirowB  down  from  acetate  or  hydroclilorsite  of  quinine^  aMTj 
whit©  powder,  which  runs  iuto  dropa  (v.  Planta)*  —  Slelts  to  a  rm^ 
n^'er  the  water-bath.  Dissolves  in  water  more  freely  than  the  !<d- 
phate;  in  nearly  all  pruportioua  iii  aleoholi  and  m  ether  (VVbcUT. 
Jahrt.  2^r.  Pharm.  20^  321). 


C^^N^U^W. ,.    S26 

1 ..^M 127 


mm 


Wiwcklur, 


C*^'H=^0*,HI .,..     452    10000 

IBj  mixing  bi-sulphate  of  qTuoiue  xrith  solution  of  iodide  of  Dotaaainm^  F;^- 
{Jl  Chim.  m4d.  13,  116)  obtamed  b  red  powd^rj  eontmnmg^  ftcx^oatUiif  k»  hie   < 
50  p.  c.  of  quiiuuc,  30  of  hjdnodic  acid,  and  ^  of  iodine,  bdnf  &  mixtiiiv  of 
ilate  of  quimne  and  iodo-<]uinme.  ^-^  Acoording  to  Belgmor  {J.  CAwn.  m«d.  1 . 
on  dissolving  this  precipitate  in  alcohol,  and  flftapomting  the  toliitioQ,  Irvtu^T 
aided  prisms  are  obCalii^dj  which  turn  dull  andbrown-r^  in  the  air. 

ChloraU  of  Qui  nine,  ^-  Forrued  by  dissolving  quinine  ill  waim  muom 
chloric  acid*  Tufta  of  delicate  DecdleBf  melting  to  a  colourleea  lii|iiM< 
which  Bohdifiea  to  a  transparent  YaniLsh.  Explodes  when  0tiOigljr 
heated  (Sernllas,  Ann,  Chmi.  Phtfs.  45,  27^). 

Perchiorate  of  Qumine,  —  When  Hulphate  of  qiiiuuio  is  pf^fAlM 
by  pt?rchlorate  of  baryta,  and  the  filtrate  ia  evapjratod,  yeilowiiliiilv 
droj>H  are  depOBited,  which  rediseolvo  on  geutlj  wannint^  the  Utfuk 
and  afterwards  sefiarate  in  crystals  on  cooling-  By  coiieetitfilleii  llff 
mother-liquor  yields  a  further  qnnntity  of  oil,  which  ^oUdiliefl  fl  0»- 
tact  with  a  crystaL  —  Stnated  prisma,  exhibiting  a  faint  dicbit»Tttm  of 
bl II c  ai  I d  yell o w  (  Utidc kvr).  Thee ry 8ta I h  Ik4 u  ng^  t*  *  t  he  Hglj t  iirtaiDAtk 
fiy^teus,  being  trancated  iliombic  wnahedron^,  eleavabh*  parallel  to  ibc 
end-face.  Inclination  of  the  octahedinl  faces,  basal  =  149*  46'; 
macradiagoual  =  80"  SO';  braehy diagonal  =  lOr  32'  (Daut*pr,  Awl 
Phar$tL  71,  G5).  The  ciystal  melts  at  45°,  and  likewise  at  a  tnn*l»*nite 
temperature  over  oil  of  vitrioK  to  a  clear  brittle  nia«e  (I  Kr.)  wliidi 
loi^e  14*3  p  e,  of  water  at  110^  puifB  up  ainrngly  at  laU%  and 
soUdifiea  again  at  100%  having  then  lost  18  (>3  p.  c  of  water.  On 
further  heating,  a  violent  exploBion  occTirs^  acoimpanicd  by  ttamo,^ 
Aqueous  solutions  of  a  certain  i^trength  yielfl  hiirhly  IttfttTOtiit 
dichroitic,  rhombic  tables,  which  mell  to  an  oil  ut»<U*r  v,  (,t  i^jm 

only  at  210*"  when  heated  alone,  lifsing  G'5  p*c.  of  w;::  .  s  H 

p.Q,  HO)  (Bcdeker), 

C*Jr-IF*0*,2II0 »I3    ,^ »,      SS5S I 

2C\OJ. .,.„ 183    .., 2SU    .„.,,„     -    _ 

14 HO „ „,.. im 19S0  „.,^   urfii 


c«>3rai»o<,2aHO»  +  imo....  mi 


loooo  „ ,  mir 


Hj^tlrochtoraU  of  Qmnini*  —  A.    Mom^add.  A  OOIqUimi  of  qaiiiN 

ia  slight  i-xcesa  at  hydrciehloric  add  depoaita  loag  flEky  tic«illa»  wUdi 

loai^  7*n5  p*  e,  of  water  in  a  current  of  air  at  1441**  {S  ftt  ^  fi'M  pt, 

ytVKl?r.rTiault),     Winckler  (Rrfta^.  84,  266)  taken  1   part  of  qiA 

'  ydr(x:hloric  ai-id,  and  4  parta  of  water,  -  m  tfab  wvr 

lea  hajipcii^  Uiat  cryi^ttabi  arc  nut  obt.i.  LucUortiBii 
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Leverkdhn)  decompose  100  parts  of  sulphate  of  auinino  with  25  parts 
of  crystallised  chloride  of  barium,  and  evaporate  the  filtrate  at  a  gentle 
beat  (JRepert.  32,  215).  Radiated  groups  of  white,  pearly  needles 
(Winckler).  Dissolves  in  water  more  easily  than  sulphate  of  quinine, 
less  easily  than  hydrochlorate  of  cinchonine  (Pelletier  and  Caventou) ; 
in  24  parts  of  water  at  18*75°  (Abl.)  —  Dissolves  in  9  parts  of  chloroform 
at  17*5°  (Schlimpert)  ( I  Kr.),  and  slowly  in  cold  picamar  (Reichen- 
bach). 

B<)gnaiiU. 
at  130*.  mean. 


40  C  

240 

...      6657    

...        7-77    

6  93    

8-87    

9-86    

...       66-23 

2  N 

28 

8-02 

85  H 

25 

715 

4  0  

32 

9-32 

CI 

35-5     

9-28 

C»y«H»*CH,HCl  ....    360-5     10000    10000 

The  crystals  contain  8*75  p.  c.  of  water,  and  8*82  of  hydro- 
chloric acid  (Winckler) ;  6*02  of  hydrochloric  acid  (Pelletier  and 
Caventou). 

B.  Bi-acid.  —  Quinme  absorbs  a  large  quantity  of  hydrochloric 
acidgas  [24-1  p.  c.  (Liebig),  22*86  p.  c.  (van  Heijningen)  2  at.  =  21*91 
i  c],  but  gives  up  portions  of  it  continuously  in  dry  air,  ceasing  to 
&o  so  only  at  very  liigh  temperatures.  Quinine  saturated  with 
hydrochloric  acid  contains,  at  145°,  19*31  p.  c,  at  160°  in  a  current 
of  hydrochloric  acid  gas,  18*77  p.  c.  of  hydrochloric  acid  (2  at.  = 
17*97  p.c.  HCl);  at  a  few  degrees  above  160°  it  turns  yellow.  From 
the  highly  acid  aqueous  solution  an  amorphous  gum  is  obtained 
(Begnault ;  van  Heijningen). 

Mydi-ofiuate  of  Quinine,  —  A  solution  of  freshly  precipitated  quinine 
in  aqueous  hydrofluoric  acid  is  transformed,  when  evaporated 
nearly  to  dryness,  into  a  crystalline  mass  of  concentrically  arranged 
needles,  which  dehquesce  rapidly  in  the  air  and  dissolve  very  readily 
in  alcohol  (Elderhorst,  Ann.  Fharm.  74,  79).  Qmnine  and  hydro- 
fluoric or  hydrofluosilicic  acid  (whereby  silicic  acid  is  thrown  down) 
yield  thin  white  needles,  or  with  a  large  excess  of  hydrofluoric  acid, 
an  acid  amorphous  giun  (Serullas,  Ann.  Chan,  Phys.  45,  282). 

Nitrate  of  Quinine.  —  An  aqueous  solution  deposits  on  evaporation 
oily  drops,  which  turn  waxy,  and  when  kept  under  water  for  many 
days  are  transfonned  into  very  oblique  rhombic  prisms  (Pelletier, 
Caventou  &,  Dumas).  Crystals  are  obtained  only  by  evaporating 
the  excess  of  acid  and  dissolving  the  residue  in  water  (van 
Heiiningen). 

6y  decomposing  mono-acid  sulphate  of  quinine  with  nitrate  of  baryta, 
and  leavmg  the  filtrate  to  evaporate  spontaneously,  the  nitrate  is 
obtained  in  large,  transparent  prisms,  which  give  off  4*2  p.  c.  of  water 
at  100**  (2  at.  =  4*4  p.  c.  HO)  (Strecker). 
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FhmUvic  alcohol  (xv^  4^7)  io  exccBa  precipitates  qiriniii©  (Knop) ; 
phof^ph(m0}t/bdic  acid  (%in^  1G4)  preci])itates  it  whitbh-yellow  (Snunen. 
Bchein);  phmpImntimQnic  acid  (xiv,  227)  thnjws  down  from  a  ^»lutkm 
containtng  x^^th  of  quininej  pale-yi'llow  flocks  (Schiilzo) ;  metatumjifti^ 
acid  precipitates  a  a  till  more  dilute  soliition  (^cheibler,  /,  pr,  Chtm, 
80,  20i), 

Chroniate  of  Qmnine.  --  a.  Mono-acid.  C*^K*n**0*,CrO*.  —  Prt'cim* 
tated  from  an  aqueous  Boltition  of  mono-  or  bi-aeid  sulphate  of  quiutiM^oy 
neutral  chroma te  of  potash,  in  tlie  absence  of  free  acids,  and  is  sluwlj 
deposited  in  tuft©  of  shining'  golden-yellow  needles  on  recry!*tjdliia- 
Hon,  —  Permanent  in  light*  Aiisumes  a  green  colour  m^hen  hesited 
above  92^ — Dissolves  in  2,400  parts  of  water  at  15'',  in  IGOpftrti 
of  boiling  water ;  in  alcohol,  but  not  in  ether  (Andr^), 

b.  JSi-acid,  —  C**N*H",2CrO'  +  1 6aq,  Bichromate  of  i>ot4*sh  thmwi 
down  frLtm  a  cold  aqueous  solution  of  sulphate  of  tpiirtinc  dith 
taining  sulphuric  acid,  an  orange-yellow  pt'cei|ji(ato  etmsistin;*  of 
microscopic  needle.**.  —  Decomposes  rapidly  in  the  light.  Tuiui 
brown  at  GO*  or  65''»  or  when  boiied  with  water,  ovolvinit  ox)'#rt'ii 
at  the  same  time.  More  easily  soluble  than  the  riiono-iicld  salt  (AJidre* 
A^,  J.  Fhann.  41^  341 ;  Za'Uchr.  Ch.  Pkartn.  5,  649), 

Perchromate  of  Quinine.  —  Formed  by  adding  quinine  to  an  etheftal 

Bolution  of  pei'chrondc  acid.  Dries  without  decami)f>Hition.  Dld^^v* 
in  alcohol,  but  not  in  other  (Baneswili  Compt*  rend,  16|  1085), 

Arsmi&te  <?/  Quimm,  —  Needle -shapd  prisms,  resembltiig  phoi* 
phate  of  quinine,  but  lees  pearly  (Pelletier  and  Caventuu). 

AntirnQfiic  add  ntui  Qidmne,  —  Aqueous  mono-basic  antimouiatn of 
ptitash  (iv.  SJ77,  8)  is  not  precipitated  by  hydrochloratc  vf  arnnijn^ 
even  oii  addition  of  alc^>hol;  but  when  hot  aiithijoniate  -  if 

poured  into  boiling  hydroehlorate  of  quinine,  a  white  pii  ,^  ._  4 
aiitimonic  acid  \^dth  a  little  quinine  is  thrown  down,  and  the  61tn*e 
on  cooluig  and  standing  depoBits  nodules  containmg  quinine^  pctt^b, 
and  vaimble  quantities  of  antimonic  acid.  Antimouiate  of  qiiiaintf 
cannot  be  obtained  in  this  way  (C,  Graf,  PAan^i,  VierttiJ,  5,  21 1)^ 

Suiphat$  €f  Quinine  and  Iron.  ^— On  leaving  a  mlxturi  ol  pa* 
dpbate  of  iron  and  sulphate  of  quinine  to  evaporate  &po0taiif<Nt^j, 
Eiall  ooloorless  regular  ootohcci rone  sepamte  after  some  moatha ;  ihitj 

contain  snlphm-ic  acid,  &<  mini  oxide  i»f  irou^  rind  (jninine.  The  sin 
ttwti'S  slightly  bitter,  blackens  when  lieatt-d,  and  curbonises  and  Ic^fti 
sesi|iiiDxido  of  iron  on  ignition  (WilL,  Arm.  Phat^i^  42,  111).  I4»i|;9fi 
(iV.  /,  Br*  Arch.  83,  CI)  obtahied  from  equivalent  quant  •  '  >tilpb*t9 

of  miinine  and  sulphate  of  iron  {a?mc  stjlplmt*- ?  Kr.)  wl  ms  d^ 

doiinle-salt  easily  soluble  in  water  and  alcohol.  Buudruuaai  Mil 
Roussin  {N,  /.  Phann.  i%  375)  dispute  tlic  existcnC'O  of  ftocfa  a  dDuUO' 
salt 

Quinine  nnih  lodirit  of  It^an  f —  A  solution  of  hydriodaW  of  qainiiM^ 
formoil  by  dL»e<un[¥iHtng  30  partu  of  sulphate  of  qninino  witli  todidorf 
barium^  iJi  niix4"<l  with  a  solution  of  iiHiidc  of  iron  prefinml  fnm  U 
parU  of  iodiiie  i    the  liquid  iii  oonccutrat^^d ;  and  tlio  raan  i/tiA 
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Bpfiratcs  is  removed  by  filt ration;  alcohol  is  tliGn  ftflleJ,  and  the 

[ilutiiiii  in  alio  wed  lo  crysLalUtfe*  —  Ifong,  yellow  ueodlea,  ijuidoroiis, 

itter,  aud  tasr/m^  of  iron.     Diasolves  in  boillsig  water,  in  alcohol,  and 

ether  (J,  Siuedt,  Apoth    ZeiL).     Rebillon  (.V,  Br.  Arc^.  103^  3G5) 

Retained  in  tlds  way  a  Itue  gruen  resin,  insoluble  in  ether,  and  con- 

tdniog  C*»N»H^0*,4FeL 

Ujdrochlorato  of  cjuinino  behavos   like   ciuchoriiiie  witb  lodajner- 

^mmt€  (if  potmMum  {Q'M\\Qt  1,  v.  Pbnta ;  Dulff«),  aud  with  chlande  of 

ncfcmy  laixcMl  with  iodide  or  bromide  of  potassium  (Groves), — ^A 

Tiolutioii  of  C  5   parta   of  chlonde  of   inereury   added  to  an  aqueouB 

sfjlution  of  10  parti*  of  hydrochloiute  of  quinine  and  4  partst  of  iodide 

of  potasaiuin,   throws    down   a    yellowi.sh- white    precipitate,   which 

crj'sstalhBea  from  alc*"»hol,  on  gpoutaneous  evapomtitm,  in  transparent, 

four-sided  prignis.     The  crysUils  dissolve  with  difficulty  m  water,  but 

more  easily  in  alcohol  of  82  p.  c*,  an<l  when  mixed  with  protochloride 

ol  tin  throw  down  mercurous  iodide,     Accordhig  to  Wiucklerj  they 

coneist  of  hydi^ocldorate  of  quinine  with  iodide   of  mercury  {llqffrt* 

U,  62). 

ChhromiTcnrate  of  Qttimne,  —  Chloride  of  merenry  throws  down 
from  hydrochloratc  or  acetate  of  quinine,  a  dense,  pulverulent  pre- 
cipitate, which  IB  not  soluble  to  any  gi^eat  extent  in  Bal-aminornae, 
but  dissolves  easily  in  hydrochloric  acid*  and  ia  deposited  a^ain  from 
the  sohition  in  crystalline  globules  on  standing-  Sulphate  of  qmnine 
ifl  precipitated  by  chloride  of  mercury  only  on  addition  of  chloride  of 
sodium ;  the  precipitate  dissolves  easily  in  sal-ammoniac,  the  solution 
being  permanent  (v*  Planta%  —  To  prepare  the  salt,  alcoholic  quinine 
coDtaiiiing  hydrochloric  acid  is  mixed  with  an  alcoholic  solution  of  mer- 
curic chloride,  when,  if  very  strong  alcohol  is  used,  a  crystalline  granu- 
lir  pradpitato,  or  with  weak  alcohol,  a  less  crystJiUino  precipitate  is  pro- 
iAoed.  The  precipitate  is  washed  on  a  filter  with  alcohol,  ether,  and 
water.  It  dissolves  with  difficulty  in  cold  water,  alcohol  and  other, 
lUQt€rberger(J.?ir»,  PAarat*  77,  201).  See  also  Winckler  {HepnrU  3i)j 
57). 
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K%irQt€  of  Quinine  with  Oxkie  *)/^Sfi7t»«v^  Alcoholic  nitrate  of  silver 
tlirriwR  do^^^l  from  alcoholic  qumine  a  crystalline  precipitate  contain- 
ing I  at.  of  nitric  acid  and  1  at,  oxide  of  silver  to  1  at.  quinine. 
Tho  precipitate  canuot  be  obtained  m  a  perfectly  pure  state,  on  account 
^f  tbe  action  of  nitrate  of  silver  on  alcohol  (Regnault).  When  the 
precipitate  after  washing  with  alcohol,  is  dissolved  in  boihug  water^ 
the  solution  on  cooling  solidifies  to  a  jelly,  which  is  transformed  into 
^-O'^lalfl  on  standing.  Loses  1*7  p.  c.  of  water  at  llO^j  after  drying 
«>^<:r  oil  of  vitriol  (I  at.  =^1*8  p.  c.  HO).  Dissolves  in  286  parts  of 
^vater  at  15^  (Strecker). 
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Tet'chloridf  of  gold  throws  down  from  gcilotions  of   qtiiniue- 
Rulpliur-  to  reddish -jdlow  precipitates  but  little  sylublo  in  water  (v* 
Plaijta;  FescMcr). 

Chloropiutinate  o/Qutuiti^.  —  Chloride  of  platinum  throws  d<^wn  from 
quinine-salts  a  yellowiili  precipitate  which  diissolvcfl  easily  in  hydro* 
cLtnric  acid  added  at  the  same  tltne  (v*  Plarita)*  The  precipitate  Is  white 
or  yellow,  but  wlion  an  excess  of  hydi^ehlorie  acid  in  arhled,  yellow  and 
cryfttalliHo  (Ijicbig').  Orange-yellow  erystallinc  powder,  bavin*:;'  an 
acid  reaction  (Dniios),  NeutTal  (Liebig).  Does  not  lose  water  at  lOOi 
but  giv€*3  up  2-37  p.  c.  at  14^=  (iterhardt,  Reth  scient.  10»  187).—  When 
strongly  heated,  it  evolves  liydrcKildoric  acid,  blackensi  and  g-low^* 
iJiB&iolves  in  l.r>f)0  partB  of  cohl,  and  120  partes  of  boilifig  water^  uikI  in 
2j000  pail8  of  boiling  alcohol  of  85°,  from  which  it  is  depoiiitctl  on 
cooling  (DufloB,  Sckw,  G2,  312). 
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Liebig  found,  on  the  average,  2fi'52  p.  c. ;  Laurent  26"4  p.  c»  *^' 
platiiiurn.  Dufltifl  found  25*8  p.c.  of  platinum,  28*4  of  ehloriDif,  mnd  I4*C4 
uf  niuniue  (the  anhydronrt  salt  routafns  by  calculation,  4:MI  p.  c,  the 
hydrated  421M  p.  e*  of  quinmi?).      Dutloa  likewi^  obtaiited  fmm  \^ 


pmis  of  dried  quinine,  22^4  parte  of  platinnni*gult  (cale*  for  aiihydinii* 
salt  iwpiirea  22'72  :  fi»r  liydruted  salt  2H'2tl  juirt*i), 

Vhlondr.  of  Tridhm  and  Sodrnm  throws  down  from  acctnte  or  hyiim- 

chlonito,  but  not  from  sulphate  of  quiruue*  an  ofhrc-Trt-l^<3W  to  md- 
brown  preupitate,  very  eai*ily  sultible  in  hydrtx^hlorie  add  (v*  Piantu)^ 

Hydroci/anate  of  Qwmtn*,— Quinine  triturated  and    «^lta1cen  with 
lueous   hydrocyanic  add  <lis8olreA  to  a  yclluw  liquid  (Pczziiia^  /- 
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Bydroferrocyanate  of  Quinine.  —  Resembles  the  dnchoidne-salt  (p. 
218),  and  may  be  obtained  in  a  similar  manner  (Dollfus).  Fenrocyanide 
of  potassium  produces  in  cold  aqueous  quinine-salts,  yellowish-white 
clouds,  which  disappear  on  heating,  or  on  addition  of  excess  of  the 
ferrocyanide,  and  do  not  again  make  their  appearance  (Bill,  SilL  Amer, 
J.  (2)  26,  108  ;  J.pr.  Chem,  75,  484). 
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Oerbardt  {TraiU  4,  121)  supposes  the  salt  to  contain  4  at.  water.  —  Concerning 
the  preparation  of  this  salt  as  a  medicine,  see  Bertozzi  («7.  Fharm.  19,  45),  Ferrari 
{CJtim.  med.  11,  861),  Geiseler  {N.  Br.  Arch.  8,  66),  Pelouze  (N,  Ann,  Chim.  Phyt, 
6,  67),  Landerer  {N.  Br,  Arch,  71,  T"-^^ 


Hydroferricyanate  of  Quinine.  —  Concentrated  aqueous  solutions  of 
ferricyanide  of  potassium  throw  down  from  strong  aqueous  solutions 
of  hydrochlorate  of  quinine  containing  a  little  free  hydrochloric  acid, 
golden-yellow,  crystalline  larainsB,  which,  after  drying,  resemble 
mosaic  gold.  Does  not  lose  weight  at  100°.  Dissolves  easily  in 
water,  and  deposits  a  blue  powder  on  evaporating  the  solution  (Doll- 
fus). 

Dollfus. 
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Quinine  does  not  form  any  compound  with  cyanide  oj  mercury  (Kohl 
&  Swoboda,  Wien.  Akad.  Ber.  9,  252) ;  it  behaves  with  that  salt  in  the 
same  manner  as  cinchonine  (Caillot). 

Hydrocyanate  of  Quinine  and  Cyanide  of  Platinum.  —  According  to 
DelfiTs,  quinine  is  not  precipitated  by  platmocyanide  of  potassium.  — 
Wertheim(TFicn.  Akad.  Ber.  1849,  1,263)  obtained  from  sulphate  of 
quinine  and  platinocyanido  of  potassium,  the  compound  C*®N'H**0*,2HCy, 
2PtCy+2  aq.,  and  from  hydrochlorate  of  quinine  and  platinid-cyanide 
of  potassium  (vi,  49)  the  salt  C*«iVH'*0*,2HCl,2PtCy».  Schwar- 
zenbach  describes  the  following  compounds  : — 

A.  8C**N»H'*0*,2HCy,2PtCy.  --.  Platinocyanido  of  potassium  throws 
down  from  a  solution  of  quinine  in  aqueous  acetic  acid,  an  abundant 
white  precipitate,  which,  on  standing,  is  converted  partly  into  fine  needles 
and  partly  into  a  resin.  The  needles  melt  at  100®  to  a  gum,  which 
also  remains  transparent  on  cooling  (Schwarzeubach). 

Needles.  Schwarzenbach. 

8  0«N»H*K)*,2HCy,2Cy 1078       84-62 

2  Pt 197-4    15-48    16-46 

8  C«N«H^O^,2HCy,2PtCy....    1276*4    10000 
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B,  C«N*H"0,2HCy,2PtCy.  —  Aqueous  phtmocjaiiide  of  fjota 

throws  down  from  a  clear  Rolutian  cif  quiniDc  in  not  too  great  an  es 
of  eulpluiric  acid,  a  bulky  white  precipitate,  wljich,  in  pregenco  of  a  1 
quantity  of  Bulphnnc  acid*  disapijeart*  again  at  first*  Wlieu  left  at  rc<t, 
the  precipitate  is  transformed  into  tables,  warty  gtcmps  of  needle*,  ftD*l 
a  resin  (Schwangenbach). 

«*  The  tables  are  transparent,  qnadratic,  or  oblong*  with  paniOi?! 
nee*  On  drying  they  beoojne  opaque  and  waxy,  aud  ar/piire  a  fswot 
^^^ellowisli-green  colour-  By  picking  out  the  tables,  afterw^ardi^  tn^atiar 
them  with  boiliEg  water,  in  which  the  other  formw  are  not  soluhhv  ma 
rapidly  cooling,  they  ai*©  obtained  pui^  ami  in  lamiiire.  Th**  air-ii 
tables  do  not  lose  weight  at  1'2D°,  but  give  up  6*35  \h  e.  of  water  at  Ij 
aaanmrng  at  the  same  time  a  deep-yellow  colouTi  wblcb 
again  almost  entirely  on  cooling. 
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h.  The  wartB  api>ear  to  the  naked  eye  as  short  pnsms  or  im»i 
needles*  They  remain  behind,  together  with  amorphous  white  rentnoQi 
globules,  on  treating  the  entire  precipitate  with  boiling  w^at*?r^  mid  tmj 
afterwards  he  dissolved  by  boiling  alcohol,  from  wluch  they  crystoNiie 
unchanged  on  oooliog.  They  turn  yellow  to  orange  in  euQlighU  wrf 
when  dried  over  oil  of  vitriol,  contain  30-43  p.  c,  of  platiniuB,  coir^ 
sponding  to  the  formida  C**'N*ll**0*,2HCy,2PtCy  +  2H0  (by  ok. 
30*52  p.  c*  Pt.) 

c.  The  resinous  globules  are  pure  white,  or  translucent  and  wnxy^fn 
the  moist  state,  and  insoluble  in  boiling  alcohol.  They  coiitaiii^  like  K 
304  p.  c.  of  platinum  (Sehwarzenkich,  Phat*m,  Vicrtdj.  8,  5i8)* 

Il^dnmdphoqfanate  of  Qui  nine. — Hydrosulphocyanic  acid  aiu]  qnlni&i 
form  together  a  yellow  resinonfl  salt,  and  a  wliitc  salt,  which  cantnit  be 
separated  by  eryi^talhsation  (Dollfus),  Strong  ak-oholic  Fsnlntlnn  t»( 
qumme  forms  with  snlphocyanide  of  potassium,  a  very  snv  ,iy 

of  a  white  prccipitatej  which  does  not  diasrdve  on  warming-  (  '  \ 

Chem,  8,  253)*    Neutral  acetatoof  (jiiinine  [in  concentmt  !t 

( v.Planta)]  immediately  forms  a  white  curdy  precipitate*,  '  __        ri 

on  heating,  and  in  hot  alcohol  (U,  Ib'nry,  J.  Pharm^  24,  iUt).  tiydw* 
chlorate  of  qiiini lie  produces  with  Bulj»lH>cyanide  of  pnta^-^mni  a  diiui^ 
precipitate*  and  oily  drop^  (v,  Planta),  c>r  iu  dilute  solutiuna,  nucroacofi^ 
elongated  needles  (Anderson),  Excess  of  8ulpht>cyanido  of  putnstfbni 
tlu'oWB  down  from  a  solution  of  1  part  of  quinine  ifi  400  |»arttt  uf  waUr 
contiiuiing  sulphuric  acid,  greenish -yeUow,  delicate  nii^dhv*,  wludb  iw 
more  quickly  predpitiU^d,  in  the  pulverulent  form,  on  violently  aifttatioff 
the  liquid  (Lepage)*  Large,  regular^  fmlo  lemon-yelluw  ■  '  *  a 
the  oblique  prismfitic  system,  having  the  formula  C**'X*11  ^ 

(Wertheim,  irt>«.  Akad*  Ba\  1,  2C3),     After  fK*uring  off  Uk   lu-i-ftf* 
liquor,  in  which  it  is  not  soluble  ou  aooouot  of  the  preseisoo  *4  milpH*^ 
cyanide  nf  putasxinm,  it  dtssolvea  ei^sily  in  water,  and  ^|iocI 
alcohol  (Lepage,  J.  r/aum,  2ii,  Ito), 
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Chloride  of  mercury  and  cyanide  of  mercury  throw  down  from 
hydrosulphocyanate  of  quinine,  double  salts  of  the  formulaa 
3(C**N»]EP*0*,2CyHS*)  +  8HgCl  and  C*°N«n»K)*,2CyHS»+2HgCy  (Wer- 
theim). 

Formate  of  Qutnine.  —  Crystallises  easily  in  needles  resembling  the 
sulphate  (L.  L.  Bonaparte,  /.  Chim.  mid.  18,  680). 

Acetate  of  Qumin^f.  —  Strong  acetic  acid  added  to  an  ethereal 
solution  of  quinine  throws  down  a  crystalline  acetate  (Veltmann, 
Schw.  64,  187). 

A.  Jfefono-ocirff — The  long  silky  needles  of  acetate  of  quinine  give 
off  acetic  acid  over  the  water-bath  and  still  more  at  140**,  when  they 
melt  to  a  nearly  colourless  glass  (Regnault). 


44  0   

2N"  

Fuaed, 

264    

28    

...      68-77    .. 
7-29 
7-29    .. 

...      16-66 

Begnault 
69-47 

28  H 

28    

7-38 

8  0  

64    

C<'»N»H»«0<,C<H*0<  ....    884    10000 

B.  Acid.  —  Obtained  by  the  spontaneous  evaporation  of  a  solution 
of  quinine  in  acetic  acid,  in  long  silky  needles  (Schwarzenbach) :  on 
rapid  evaporation  the  whole  Uquid  becomes  solid.  Faintly  acid  :  dis- 
solveB  slightly  in  cold,  much  more  easily  in  hot  water  (Pelleder  & 
Gaventou).  —  Contains  69*37  p.  c.  of  q^uinine.  Loses  12*75  p.  c.  of 
water  (and  acetic  acid  ?  Kr.)  over  oil  of  vitriol.  Sch  warzen])ach  {Pharm. 
Viertelj.  8,  518)  gives  the  formula  C*°N«H»*0*,2C*II*0*  +  6aq.,  which 
requires  65  p.  c.  of  quinine,  and  10*8  p.  c.  of  water,  and  should  probably 
be  replaced  by  C**N«H«*0*,2C*H*0*  +  2aq.  (70*1  p.  c.  quinine,  3*9  water) 
(Kr.) 

Oxalate  of  Quimfie.  —  Bibaeic  f  —  Acetate  (Regnault)  or  bi-acid  sul- 
phate of  quinine  is  precipitated  by  oxalate  of  ammonia  or  potash,  and 
the  precipitate  is  washed  with  a  little  cold  water  and  crystallised  from 
boiling  alcohol.  —  Small,  very  delicate  needles.  Dissolves  in  cold,  and 
more  nreely  in  hot  water,  and  very  easily  in  alcohol,  especially  when  hot 
(Pelletier  &  Caventou ;  Regnault ;  Landerer,  Repert.  52,  40  ?). 


84  0 

4N  

at  125». 

....    604    

....      66    

...      68-29    ... 

7-69 

6-76    ... 
...      17-36 

Begnault. 
6703 

60  H 

60    

703 

16  0  

....     128    

20«N'ff*0<,C<H>0« 

....    738    

...    10000 

B.  Acidf  —  Needles  easily  soluble  in  water  (Pelletier  &  Caventou). 

Cyanurate  of  Quinine.  —  White  amorphous  mass  (Elderhorst). 

MelUtate  of  Quinine.  —  Alcoholic  quinine  produces  with  solution  of 
mellitic  acid  an  abundant  white  precipitate,  which  becomes  pearly  and 
crystalline  when  washed  with  weak  alcohol.  Does  not  lose  water  at 
100**,  but  evolves  a  little  water  and  ammonia  at  130°,  turning  sulphur- 
yellow.    Dissolves  very  slightly  in  cold,  and  somewhat  mot^  IxxiA^  m 
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hot  water,  from  which  it  m  deposited  as  a  oystalUne  powder 
(Kai-mrodt,  Ann.  Pkarm.  81,  IIO). 

Succinate  of  Quinine  forms  pearly  prisms  (Hcniy  &  Delondre)* 

Aipartate  of  Quimnt,  —  Indistinct  crystabj  easily  aolublc  m  water 
(PUi80n,  J,  Fharm,  15,  273). 

Vakrate  of  Quinme,  —  On  nentraliaing  alcoholic  qainiBe  with  6 
slight  eitcess  of  valerianic  acid,  and  aUowmg  a  mixtmne  of  1  vol.  of  the 
liquid  with  2  vols,  of  water  to  eTaporate  apontAneously,  or  »t  $0  tt 
moet,  hard  rectangular  octahedrons  or  cubee^  permanent  in  th<»  air»  « 
obtained,  and  by  rapid  evaporation  ako  needles  {Bouai^jarte)*  Wltteleift 
emplojH  1  part  of  the  acid,  60  part^  of  watar,  and  3  p«*rtB  of  in^Mf 
pt-ecipitated  quinine,  Tlie  salt  may  also  be  prepared  by  itdjung  a  iolii- 
tion  of  12  parts  of  valerianic  acid  in  10  pans  of  alcohol  with  a  solutiDO 
of  40  parts  of  quliune  io  140  parts  of  alcohol  of  85  per  cent,,  arid  era^ 
pomtitig  the  liquid  to  cr^'8talU»ation  at  a  temperature  of  80**  to  40 
(jV.  J.  Fharm,  45,  236).  Or  carbonate  of  fioda  Is  addod  to  aUghtlj 
alkaline  reaction  to  a  mixture  of  1  part  of  valerianic  add  and  2  parts  of 
wattT,  and  the  Liquid  m  added,  at  a  temperature  of  48''»  t*i  m  i^nlulkm  *rf 
2  parts  of  sulphate  of  quinintin  waterc?>ntainingeiiIphitricaod,  wbaP^ 
ujion^on  .^tancling  for 24  hours^  the  solution  deposits  crys^tala,  which  100*1 
be  witshed  with  water  at  36'*(Chatm,  N.  J.  Fharm.  [4]*  1,  tm).  P«m*J 
oblique  rhom!x)Tdal  tables  or  white  needles.  Smelts  of  valeriaoic •ciilf 
tastes  very  bitter,  and  afterwards  of  the  acid.  NeutraJ  (  Wittsteln), 
at  90'  to  a  transparent  liquid,  giving  off  51  p.  C-  of  water ,  and  i 
to  a  glass  on  cooling,  \Vrien  more  etrougl j  heated,  it  gives  off ' 
atiTC  acid.  The  salt,  fused  at  90",  dissoh'es  easily  in  aleolHaL  wai 
remains  on  evaporation  as  an  amomhous  masa  when  the  alooM  il 
strong,  or  in  cryi*tals  when  weaker  afcohol  is  employed  (B^^uapayto). 

The  crystals  dissolve  in  110  parts  of  aild  [M  pails  at  18-75'  (AW)J 
and  in  40  parts  of  boiling  water  (Wrttstehi)*  On  tioiling,  thB  aotutitl 
deposits  rcf«inomi  drops  of  the  anhydrous  salt,  which  da  not  beooiW 
ciystalhne  on  coolhig  or  standing  in  water^  but  crystallise  fmra  ffinto 
alcohol.  The  same  ajJiydrous  salt  is  prccipitaterl  by  valenauk  add 
from  lui  aqueous  solution  of  the  crystals  (Bonaparte,  J.  Cki$u,  mUH^lii 
iim  ;  19,  530).  It  dis^solves  in  6  parts  of  D^ld,  and  in  X  part  of  kdfaf 
alcuhol  i>f  80  p.  c  (Witt^teiii,  R^>erL  87,  205).  Tlie  salt  peepmi  w» 
natural,  bat  not  that  made  with  artificial  valerianic  acid  liaoomes  jJtfi- 
phoresccnt  when  rnlibed,  especially  after  it  has  effloiBaoed.  The  t#» 
sa1ti4  also  eiUbit  different  d^stalline  forma  (Laodarer,  if.  Mr*  ArA^ 
11!J,  240). 

c*^m*o* „,_. _..... a24  ™^    n« .    n-m 

€^W0^ ..^.„„^„. «.      88    10«t -      «MB 

4  HO    »»„». ...,,. „.. ..„,      86    ^        7>0fi    ,..._        fm 

—  O»S*H**0*,C?*H»^CH  +  8  (fcq.  453    ICOtN)    ICXHXI 

CryHak.  Witulda. 

C»!f*H«*0* ,.._.„. ^_. 114    .,.„„      m-%f    .^.  ai« 

c^M^  .™..._..    m  _..    urn  ._.     14^ 
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Wittftein  ooniiden  the  palt  to  contain  1  at.  water  lesf .  See  also  Kiegel  (N,  Mr, 
Arch,  46,  816),  Fr.  MtUler  {N,  Br,  Arch,  46, 157),  Beray  {N.  J.  Pkarm.  3,  882). 

Dextrotartrate  of  (Quinine,  —  Acid  tartrate  of  potash  dissolves  qui- 
nine in  small  quantity  only  and  with  difficulty ;  on  evaporating  the 
solution  a  mixture  of  cream  of  tartar  and  a  quinine-sijt  remains 
(Arppe). 

A.  BUbasic.  -—  When  sulphate  of  quinine  is  mixed  with  tartrate  of 
potash  a  crystalline  powder  is  precipitated.  Neutral.  Fusible.  Tastes 
bitter.  Gives  off  1-6  p.  c.  of  water  at  146**  (Arppe,  J.pr.  Chem,  63, 
334). 

Arppe. 

2C«»N«H»*0*    648    81-27    790 

CraH)w   160    1808 

a0«iPH«<0^O'H•0" ....    798    10000 

B.  MaruhocicL  —  Eyaal  numbers  of  atoms  of  the  base  and  acid  are 
dissolved  separately  in  alcohol,  and  the  solutions  are  mixed  and 
allowed  to  crystallise.  —  Gives  off  1*4  p.  c.  of  water  at  100%  and  the 
remainder  at  160°,  in  all  4*4  p.  c.  Decomposes  only  on  prolonged 
heating  to  160"  (calc.  for  C^N«H»*0*,C»HW  -f  2aq.  =  3*67  p.c.  HO) 
(Pasteur). 

AntUartrate  of  Quinine.  —  See  x,  365,  and  xyii,  217.  —  Obtained  in  the 
same  way,  and  has  the  same  composition  as  the  dextrotartrate ;  it 
exhibits,  nowever,  a  different  crystalline  form,  gives  off  its  water  of 
ciystaHisation  almost  entirely  at  100°,  and  dissolves  far  more  freely 
than  that  scdt,  especially  in  warm  water  (Pasteur). 

Tartrate  o/*  Quinine  and  Potash,  —  Crystals  soluble  in  alcohol 
(Delondre  &  Henry). 

Quinine,  boiled  with  solution  of  tartar-emetic,  does  not  yield  a 
double  salt  analogous  to  that  of  quinidine  (Steuhouse). 

Crcoonate  and  Bhodizonate  of  quinine  resemble  the  cinchonine-salts 
(Heller). 

Uraie  of  Qjiinine,  — '  Obtained  in  the  same  manner  as  the  cinchonine- 
salt  (Elderhorst).  Andreae  {Pharm.  ViertelJ.  10,  882j  uses  1  part 
of  quinine  to  1*5  parts  of  uric  acid.  —  White,  amorphous,  laminated 
mass  (Elderhorst).  Bull  white  powder,  consisting  of  microsoopic  prisms. 
Tastes  bitter.  Bums,  when  heated,  without  melting.  Dissolves  iu 
855  parts  of  cold,  and  36*2  parts  of  boiling  water ;  in  1680  parts  of 
cold,  and  46*3  parts  of  boiling  alcohol;  still  less  freely  m  ether 
(Andreae). 

at  I0(y*.  Andreae. 

C«N'H»K)< 824    65-86    63 

C'py^H^O* 168    3415    83 

0<WH»*0*,0>»N«HK)«  ....    402    10000 

Andreae*8  analysis  is  doubtful :  his  formula  contains  6  at.  water  more  (Bjp).    See 
alio  'BSrejre  on  urate  of  quinine  (N,  Br.  Arch,  103,  364). 

Strong  aqueoosjpDrro^aZ/tcacte/ throws  down  from  bi»acid  sulphate 
of  qninina,  a  yellow  crystAlliue  precipitate  (De  Luynes^  Convpt.  read«  ^1  > 
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1C2),  —  The  compound  of  quiuiue  with  pia*otoxin  resembles 
compound  (Pelletier  &  Coiierbe)i 

Orcin  and  (Sulphate  off)  Qtiimne,  — Quinine  bebaves  towards  orcia 
in  the  same  manner  as  cinchonine  (De  Lujnes)-  A  moderately  diluto 
^oeous  solntioa  of  orcin  becomes  cloudy  at  firt^t,  when  a  stio^g 
aqueous  solution  of  sulphate  of  quinine  h  dropped  mto  it^  but  clear  \ 
on  fuither  additlou  of  the  quiume-salt,  after  which  the  aolntioQ 
posits,  when  pur©  orciu  is  employed,  small  eouceutrically 
needles,  but  with  an  impure  qnitiiuc,  an  oil  whidi  solidifies  (IHiisi^ 
Amu  Phtmn.  134,  2a0> 

Ciiraii  of  Quimne.  Quinine  is  added  to  a  warm  dilute 
solution  of  citric  acid  till  the  alkaloid  is  no  longer  dissolved.  Oft 
cooling  and  coneentrattDg  the  solution,  iine,  white,  somewhat  silly 
needles  ore  obtaiDed.  Very  bitter,  NeutmU  DissolTes  in  820  part* 
of  cold,  and  80  parts  of  boilings  water ;  and  iti  44  parts  of  cold,  and 
3  parts  of  boiling  alcwhul  of  85  p.  c.  — Loses  10^6  fjer  ceut,  in  wi^iglil 
at  100"  (10  at.  =  9*68  p.  c,  HO),  and  no  more  at  145*",  Decom|iui» 
at  IGO**,  aB  it  begins  to  melt  (WlttsteiJi^  Pkarm  ViertflJ*  5j  533 1 
N,  Br,  ArcL  S%  27), 

ai  100*.  WittoleiD. 

02  O ».,.,.» .,» 562    6B  72     mm 

4N ...,»»...,,..,»„       56 6  66    ....„,         6  7$ 

66  n. _ _..._       m    *....»        6R6    ........        6-58 

22  Q ,....... .■■... 176     2096 gQ-20 

2  C«N*H*'0\C»'H>0*^  ....     840     „.....,    100  00    ,.. lODW 

Witt^tein'n  fonuula  oantiuiis  1  at.  water  be».    Bee  alio  Otlrant  {J,  Cits.  mM, 

a  087). 

On  citr^0  ofqtmim  and  ferric  m^ide^  see  Flcmot  {N,  J,  Fkmwu  (1) 
1,  443). 

LmtaU  of  Qmnine.  —  Lactic  acid  Batnratod  with  quiuiuf!  !eav««,  m 
evaporation^  tufts  of  silky  needles,  more  easily  eolultle  in  waU*r  tlian 
the  sulphate  (Bunapaite). 

Quimne  is  not  precipitated  by  f^fdlic  aaW  and  \i&  ealtfl  (Pfaff ; 
Henry) ;  but  salts  of  quinirie  are  retidert*d  turbid  by  gallic  acid  ' "  ' 
has  become  yellow  from  hmg  stauditig  (Wackeuroiler). 

Pkrai^  of  Qtiimne.  —  Alcoholic  picric  acid    forms  with 
quinma  [with  salts  of  quinine  (?.  Plauta)],  even  in  viTy  dih:* 
a  yellow  pulverulent  precipitate  (Kemp,  /?«7w*L  7U  164). 
also  obtained  from  picratc  of  fwtash  and  sulphttle  uf  quiuirn". 
ftlighily  bitter  {  Boiiapa rte),    Yery  bitter  ( W  j^icklei*)-     Ni-arly 
in  water ;  on  boiling  therewith,  tlio  anhydnms  m^' 
form  of  an  oily  laj^cr,  which  does  uol*turn  ci;\ 
(Ikmaparte).     Dissolves  easily  in  alcohoh  crjstal 
oordinj^^  to  Bonaparte,  not)  in  yellow  needles  {Cm' 
in  alef*h<4  (Winckler.   I^rpt-rL  41  ^  SBOi  Carey  L«m  6iiL  Am 
379  J  Chm.  Cfnfr.  1859,  122). 

AnHht^i  and  Quimne.    Bv  dissolving  5  parts  of  quinitie  tod  1  prt 
of  anise^oil  in  b^/ding  alcohnl,   cooling  and  coBcenttttttli^  the  Vjqa^ 
^iMjd  reeryMallisiiig  the  pnHliict,  shining  cry  slab  are  obtained    Wmi* 
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fiideil,  mo'^tljr  acuto  d<5u1>le  pyrainidK,  belongmg  to  the  oblique  pris- 
matic fljetem,  Tvith  truncated  smnmits.  Srnells  very  Blightly  of  auige- 
nil,  more  strongly  when  heated.  Tasites  of  quinim?  and  the  oiL  Melts 
in  hot  water ;  in  the  dry  state  only  above  40(f^  giving  off  water  and  oil 
of  anise,  amounting  together  to  21^9  p.  a  (by  calc.  22-11  p,  (%),  Dis- 
solves slightly  in  cold,  and  freely  in  boiling  alcohol,  and  very  easily  in 
ether  (Hease,  Ann,  Fharm.  123,  382  ;  abstn  N,  Br\  At-ch,  115>  169). 
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Tannnte  nf  Qmmne,  —  Ooeiira  in  clDchona-barka,  according  to 
Reiu-y  &  PUagoti.  Gallo-tannic  acid  (infusion  or  tincture  of  galls) 
produces  a  turbidity  in  very  dilute  solutions  of  quinine ;  from  mode- 
rately strong  solutions  it  throws  down  white  fioeks,  which  run  together 
when  warmed,  without  dissolving.  When  the  proper  projM-^rtions  are 
employed,  the  filtrate  produces  only  a  alight  blue  coloration  with  ferric 
salts. — White  epong-y  mass^  drying'  up  to  a  brittle,  fnable  reain- 
Tasteless  and  inodf>rous.  Pei*manent  in  the  ain  Contains,  according 
to  Delondre  &  Henry  ^^^>  J,  Phann,  21,  286),  1  at.  quinine  to  2  at, 
tannic  acid*  Very  slightly  soluble  in  water  [in  480  parts  at  18|* 
(Abl)].  Dissolves  in  ammonia  with  red  colom*,  easily  in  alcohol  [in  52 
parts  (Cap  &  Ixarot)],  aud  very  alightly  in  ether.  The  alcoholic  aolu- 
tioa  is  precipit^ated  by  water ;  it  leaves  on  evaporation  a  syrup,  which 
dries  up  to  a  brittle  gum  (N.  E.  ITenry,  J.  Pharm.  11,  334)^  Dissolves 
in  130  parts  of  glycerin,  atid  in  1,200  parts  of  fat  oil  (Cap  &  Garot). 
By  long  contact  with  water,  it  is  cottveii;ed  into  soluble  gallate  of  qtii- 
uine  (Lititner,  jT.  Eepert*  1,  411 ;  Wackcnroder,  N,  Bn  Arch,  28,  Hi 
Ft.  MiiUer,  N.  Br,  ArcL  38,  144  ;  Landerer,  N,  Bn  ArcL  83,  1 ;  Bar- 
reswU,  If.  J.  Pharm,  21,  206), 

Moritannatc  of  Quinine,  —  Moritanuic  acid  forms  with  quinine  a 
pale  yellow  precipitate-  The  precipitate  produced  by  nioritannate  of 
lime  is  yellow  and  non-crystalline.  It  contains,  after  drying  at  100**, 
63-40  p.  c.  C,  3-89  N*,  5'47  H,,  and  27-24  0*  Dissolves  shghtly  in 
water,  and  easily  in  alcohol  (Wagner,  J,pr,  Chmn,  61,  94  and  103). 

Ciftchonn-red  and  QwiwiVi^.  —  When  cinchona-red  (xv,  482)  is  dis- 
solved in  alcohol,  together  with  mono-acid  sulphate  of  quinine,  and  the 
solution  is  evaporated,  water  takes  up  from  the  rcf^idue  acid  sulphate 
t>f  quinine,  whilst  a  compound  of  cinchona-red  and  quinine  i^ mains 
undtssolve^L^ — Dirty-red  powder  not  tasting  bitter  at  lirst*' — Nearly 
insoluble  in  water,  but  soluble  in  warm  dilute  acids,  from  which  it 
is  deposited  almost  entirely  on  cooling;  it  ia  precipitated  also  by  in- 
complete neutralisation  of  the  acid  solution  by  alkalis,  whilst  an  excess 
of  alkali  separates  quinine- — Dissolves  easily  in  alcohol,  forming  a 
solution  from  which  liine  or  maguesia  precipitates  the  whole  of  the 
cincboua-red.  — *  According  to  Henry  &  Flisson,  this  compound  occurs 
in  cinchona-barks ;  it  remains  behind  on  boiUng  the  bark  with  water, 
and  forms  the  greater  part  of  the  precipitate  produced  by  cold  water 
In  the  aqueouB  extract. 
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V  A  >i  H  *. i.M  J  M o  fr. V .  .S> /./  /*:.  Oi'A^rzo'.  ■'.."'•.  4,  5 r f . *-.  2 33  ;  Pharm.  Centr. 
Jiit',f,  I'.-'/ ari'J  47:^;  yl^H.  Phani,  72,  302:  Jfl/iri.  ;>r.  PAarm.  IS 
;j<;7;  y.v//^r/.  f.J]  1,  'i'^;  C/i^/M.  6'./.-.  Ii49,  319  and  325;  S-J- 
I'hntm,  I';,  /''^O  ;arirl   \U\;  Kopp\^  J'iArf.^l<r.  184l«,  371. 

VAHittu.  S  J.  I'hiinn.  2.5.  l*^:j;  6V/w*/>/.  lyiit/.  30,  26;  J.  pr.  Chem. 
■'"'■,  '}7'i  ;   ho/f/f*M  Ja/ir^Jtf^,r.  l'S03,  472.  —  CtAnipt.  r€ttd.  37,  111. 

I»r   Viiij.     S,  ./.   yVi//////.  :il,  Im;J  ami  3r,'j;    P^rrw. y.  7niii*.  16,  401  j 
rhnn.  Cni/r.  iH.'iH.  2.',i  ;   h'npp^  Jti/ireitfifr.  IH^U,  408. 
(NArjifii.      /7if/.  J/f/y.  ||J   14,   224;   Chem.  Gaz.  l6o7,  DG;    J.  yr- 
f'firm.    ;/.    Kit;   l\ni,p\^  Jahrrshrr.   l«o7,  405.  —  CAtfM.  G<u.  18^^ 
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71^  411 J    Kopp'$  JahrfMbm  1858,  365,  —  0im.  G<ti,   1858,  4S7; 

X  />r.  C^#m*  76,  864  ;  Kopp^g  Jaliresber,  1858,  868. 
KEftifKB,     Afioi*  ZmtSi^f'*  1|  152. 
J.  Stenhocse.     PhiL  Tran^.  12^  491  !   Ann.  Ph&rm.  12%  15;    Chm, 

Ctntr,  iaC4,  593. 
0*  SLom,    PAom.  ri>rf«6".  13,  245* 
F.  Koch.    #.  /oArfi.  PAarm,  22,  210, 

Beta'^imm  (van  Heijmngen  ;  Koob).  Pasteur^s  Ckinidine.  To  be 
(iifitlnguifihed  frora  the  qmnuhm  of  Winckler  and  other  chemists,  which 
IB  the  aarae  as  the  duchuriidine  o(  this  Handbook,  —  Diecovered  in  1833 
by  Henry  &  Delondre,  who,  however,  alterwaiHiB  renBtded  it  as  quinbe 
or  hydrate  of  quininOj  on  the  g^rotmd  of  its  similar  eoiupouitioti.  Van 
Heijairigen,  mid  aftcii^wards  Fatjlour,  eitabliahed  thu  individuality  of 
quJnidmei  Accordiun'  to  the  8Uf»pOBitiou  of  Pasteur,  howuvur,  the 
quimdino  examined  by  van  Hoijolngen  was  not  jierfectly  pure, 

Kernor  distinguish aa  at-,  p^,  and  ^-qutnidiudt 

L  Alpha-qumidint,  —  Formerly  met  with  in  commerce  mostly  ae 
Bulphato,  —  It  is  obtained  from  alc*.>hol  in  large,  short,  mostly  pcrixja- 
diciilarly  truncated  prisms,  which  effloresce  slowly.  The  sulpljato 
dissolves  in  180  to  800  parts  of  oold  water,  seldom  more  freely.  —  Atpha- 
quintdine  dissolves  to  a  slight  extent  in  luke-wann  ether,  from  wliich  it 
ia  crj'stsillised  on  standhig  for  a  short  time. 

2*  IMa-qtiinidine,  —  Obtained  from  alcohol  in  small  needlee,  wliich 

[effloresce  rapidly,  and  are  mnch  more  easily  soluble  Ju   ether  than 

alpha-quinidiue, — The  sulphate  forms  brittle,  not  woolly  uec^dles,  soluble 

in  Rfi  to  110  parts  of  water.     From  ita  cold  satm-ated  aqut^out*  solution 

vol  of  moderately  strong  golalion  of   iodide  of   potassium  tlu^uws 

OWB  a  pulverulent  precipitate,  whereas  all  other  cinchona-sulpliates, 

opting  sulphate  of  quinine,  are  precipitated  thereby  in  th©  oleo- 

mnous  form, 

8,   Chmma-qumidtm.  — Dissolves  iu  ether  still  more  easily  than  the 

I  foregoing*  —  The  sulphate  resembles  sulphate  of  (luinine,  and  exhibits 

the  iiolulality  of  the  corresponding  salt  of  alpha-quinidine  »  it  prodtices 

f  All  oleo^resiuous  precipitate  with  iodido  ol  potassium. 

KtJCh  (jY,  Jahrk  Fhantu  22^  241)  finds  van  Heijidngen's  <|uinldme 

in  uW  cinchona-barks,  but  in  largest  qnantity  in   Pitoya  bark,     lie 

flfi«onbes  it  as  crystalliaiug  in  long  four-sided  prisms,  which  cMoresce 

^  mpidly.     The  sulphate  does  not  give  olf  water  at  80°  ;  after  drying  at 

'  IU°  to  50°  it  becomes  luminous  when  pressed  in  the  dark.     When 

Eposed  in  the  moist  state  to  light,  it  asBumes  a  bright  green  colour. 

[It  dissolves  in  10  parts  of  boilings  and  in  35  pails  of  cold  water ;  the 

nlutions  become  highly  fluorescent  on  addition  of  sulphuric  acid, 

Be  Vrij  (N.  JaJirb.  Fharm.  14,  246;  fmiher:  Pharm,  Vii^UlJ,  U^ 

221)  obtained  from  Howard,  as  a  pccnltar  body,  a  mixture  of  qniuidine 

ritli  a  not  previously  recognised  cinchuua-base,  the  latter  of  which  he 

fterwards  found  in  calisaya  bark  from  Java.     It  forms  dull-whit«^ 

.  MiMower-Uke    crystals,   which   cake  t<igether   at  35**^  assume  tha 

^coaalstcnce  of  ttirpentine  at  40^,  and  melt  considerably  below  100°, 

Th©  base  exerts  a  left-handed  action  on  polarised  light,  and  dissolves 

very  easily  in  alcohol  and  ether.     Its  hydrate  is  very  Indkv,  ctitirely 

(Illing  the  liquid  on  prenjiitanoa.     With  dduHne-watar  am5  ammonia 

tt  ptx^daccs  a  green  coloration  j  and  with  iodino  and  i&\i\^>\im'\c  ^\^^^ 
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very  fine  hempatlute  (p,  311),  The  liydriodate  forms  neutral  c^rjitals, 
a  soluHon  of  which  becomes  milky,  and  depogita  an  oU  when  concen- 
trated. Accoi-ding  to  De  Ytij,  this  substance  13  probably  identical  with 
van  Heijnifigen*s  ^-quinine  (p*  273). 

AccordinjET  to  Herapath  (PliiL  Mag,  {i)  14,  224;  K(^p's  Johrmh, 
1857,  405)  there  exist-a,  together  with  quinidine,  another  ba^  whiiA 
forma  prismatic  crystalsj  Hke  qmuidinc  and  ciiichonidiue-  With  siil- 
phiiric  acid  and  iodine  it  forniB  cry^stals  which  appear  of  a  deep  olKe- 
green  by  reflected,  and  orange-yellow  by  transmittod  light.  Thin  plates 
cut  at  right  angles  to  the  axis  are  brown  or  black  by  polarised  light. 
The  solution  of  this  base  in  chloroform  yields  on  evatxiration  a  gnmmy 
reaidue,  which  immediately  exJiibits  a  deep  blue-green  fluorescence  in 
Canada  balsam, 

lUafiiwetz  (Ann,  Pharm.  77,  49)  describes  as  cinchotim^  fine  rhom* 
boTdal  crystals  of  considerable  sixc  and  diamond-like  lustre,  which  he 
obtained  from  the  alcoholic  mother-liquor  of  commercial  cinch oniae. 
The  crystals  dissolve  easily  injether,  become  opaque  when  warmed,  then 
melt,  and  solidify  to  an  amorphous  mass  on  cooling.  They  yield  no 
enbiimate  either  alone  or  in  a  stream  of  hydrogen  or  ammotiia^gma, 
Ilirscbberg  (Pharm.  Centr.  1851,  175;  K<^p'3  Jahre$her.  1851,  467) 
believes  that  these  cryst-als  are  sometimes  formed  instead  of  cmcho- 
nine  in  the  manufacture  of  cmchoninc,  and  are  always  obtamed,  to- 
gether with  cinchonine,  in  working  brown  cinchona- barks.  According 
to  Delffs,  they  are  identical  with  quinidine  (N,  Jahrb.  PhaniK  11,  321; 
Chrnn.  Cmtr,  1859,  751),  Schabus  {Besttmm.  18.^*5,  171)  found  thewi 
to  belong  to  the  oblique  prismatic  system »  Octahetlron,  having  tJte 
anterior  and  posterior  summits  truncated  by  a  face  t  {Bg,  43),  the  upper 
summits  by  the  base  (fig.  42) ;  the  crystals  are  elongated  in  the  trans- 
verse axis.  Inclination  of  a  and  n'  to  the  base  =  118"^  30' ;  a"  n  = 
108^  18^ !  a"  to  baae  =  lOr  28' ;  base  to  l  =  102^^  40',  The  faces  ale 
smooth  and  even ;  those  of  the  octahedrons  slightly  shinbg, ' 

Occttrrence  of  Quinidine, — ^In  cinchona-barks,  especially  in  yellow 
barks  (which  ?  Kr.),  together  with  quinine  and  clncnonine  (Heniy  & 
Dclondre).  A  cinchona- liark  from  Bogota  contained  little  qutnioc  or 
cuichouine,  but  2*5  to  2- (5  p.  c.  of  quinidiue  (Mettenheimer,  JoArb,  pr. 
Phm-m.  24,  229;  PfiartfL  Vim-ttlj,  1,  586);  Reichel  (Wiffgens,  41% 
howeverj  found  0*_56  p.  c*  at  most ;  Pereira  1-17  p-  c,  and  Hiudsley  |Ul 
percent,  of  quinidiue  in  Chifm  Bogota, —  Accoi-ding  to  Howard,  qulnif} 
occurs  especially  in  certain  varieties  of  Cinchma  condamitua^  m 
especially  in  var.  pitm^etmj*  (De  Vrij).  According  to  Henkel  {N.  li^mfRI 
18,  200)  in  Ciuchonti  nitida^  together  with  cinchonine  and  a  littlo 
quinine. 

The  root-bark  of  Cinchotia  Caiismfa  contains  qmnidine  and  a  Ufl 
quinine  (Howard,  Repeft.  13,  204)* — ^^The  red  bark  of  18  monti 
younger  plants  of  Vindiona  o^€intih\  (7,  tnicmntkt  and  C.  ma^r 
grown  in  the  East  Indies,  contained  6  p,  c.  of  alkaloids,  of  which  l 
4*1  p,c,  consisted  of  quinidine,  ciuehonidine,  and  quimne,  and  (i*$  p^ft 
of  cinchonicine  with  traces  of  cinchonine  (Howard,  Pharnh  IVtms.  a. 
aeSi  C%m.  CVHfr.  1864,  655). 

The  muiti^inti  of  oommcrc^  it,  for  the  niMt  mrt,  i  mittnre  of  quinidiii*  md  i 
•«COttd  tmm  (pMleiir),    Thu  ip«eimei»  of  qumidiue  in  the  Irtjudon  Sihiblttoa  <rf 


QUINIDINE. 


297 


I 


I8£5  [?  Pftnst  1S65>  or  Lendoiti  1862]  weiw  eiduiirely  cmdioaiidiiie  r«iid«red 
itnpUT^  by  qiiimn*  (De  Vrij), 

Freparaiion*  1  *  The  y ello  ?f  b  i  t  ter  mother-li  q  uors  wblch  arc  o  btain  ed 
m  the  majiu  fact  ate  of  quiriiue,  and  remain  on  distil  liug  off  the  alcohol 
I  and  separatiDg  the  quiuiue,  contain  a  large  qnautity  of  quiuidinej  which 
lift  precipitated  partially  only  by  ammonia  in  white  flocks  running 
t^jgether  to  a  yellow  resin.  Prom  the  strongly  ammoniacal  liltrate 
caustic  soda  throws  down  a  mixture  of  quiniiUne,  reeiii,  and  lime 
(ileniy  &  Dclondre)* 

t.  From  the  commercial  qninoidine^  —  TTiot  sduWe  in  efhor  answors  the 
pxirpose  best  (DeLtf»>*  — 100  grammes  of  commercial  quinoidinc  are  dis- 
(solved  in  as  small  a  quantity  of  ether  as  jjoa^ible ;  the  brown-yellow 
Bohition  is  fi llered,  decolorised  with  animal  charcoal,  and  mixed  with 
Ath  of  its  volume  of  alcohol  of  90  p*  c. ;  and  the  greater  part  of  the 
hijuid  is  allowed  to  evaporate  spontaneously  ;  it  then  deposita  a  large 
quantity  of  crystals,  vvhbh  are  purified  by  washing  with  alcohoK 
After  netitralising  with  dilute  sulphuric  acid,  the  mother-liquor  yields 
at  first  a  further  quantity  of  quinidine  as  sulphate,  antl  afterwards 
sulphate  of  qiunine  (van  Heijningen)*  In  this  way  50  to  60  p.  c.  of 
ipunidine  is  obtained  from  quinoiUiue. 

Be  Trij  dissoWes  commercial  quinoldine  in  tlie  smallest  posftrblo  qimctitj  of 
iloobol,  utid  neutmliiea  tbi^  solution  with  aqu^iu  faydriodic  acid,  wberGapon  cryfltaU 
^  h^driodiiCQ  of  quinidine,  Mnountitig  to  23  p.  c.  gf  the  qulnoldiue  emptojedi  eoun 
Blftk^  their  appoirnnoG. 

The  sniphate  of  qninidine  is  decomposed  by  dissolving  it  in  dilute  sul- 
phuric acid  and  precipitating  with  ammonia.  The  washed  and  dried 
ppBcipitat©  is  dissolved  in  90  p.  c,  alcohol,  from  which  hydrated  qninidine 
crystallises  on  slow  evaporation  (van  Heijtungen). 

When  recryBtallised  commercial  qninidine  is  exposed  to  warm  air 
the  crystals  of  qninidine  effloresce,  whilst  those  of  cinchonidine  retaiix 
their  transparency  (Pasteur), 

When  a  tctj  dilute  aqueouB  Bolution  of  a  pupo  quinlrie-Aalt  ib  precipitated  hy 
immonia,  ftnd  the  granuluT  reflinous  precipitate  ia  washed,  diflsolved  in  varm  elcobol 
of  32'j  and  miied  with  so  mueh  water  that  the  solution  U  rcDdarcd  milky ^  and  the 
liquid  ii  then  exposed  to  the  air,  tht>  hjdrate  which  ia  thrown  down  at  flmt  in  the 
form  of  a  fluid  msm^  ia  conTert^d  into  fine  radiated  cryatals,  and  the  Hides  of  the 
fanel  become  co¥ered  with  needlei*  The  oryBtalfl  are  effloresoent,  long,  Bii-sided 
priimi^  which  soften  when  heated,  and  melt  to  a  yellow  tranepaiftnt  pe»in  at  150*  to 
1S5*  (llenry  k  Delondm).  This  8t«t*ment  probably  refera  to  qainidine,  whieh 
Henij  &  Delondr«  at  that  time  regarded  a»  Tcrv  pure  quinine  (Kr.). 

Properties.  The  hydrated  crystals  (see  below)  Jose  their  water  of 
i^yttAllisation  at  110"  to  130  %  becoming  anhydrous^  The  salt  melta  at 
160®  to  a  transparent  liquid,  which  solidifies  to  a  resin  on  cooling.  Has  a 
ilightly  alkahuc  reaction  in  aqueous  solution  (van  Heijningen ;  Henry  & 
Delondre).  Very  bitterj  especially  in  acid  or  alcoholic  solution  (Henry  & 
Oeiondre).  Exeits  a  right-handed  action  on  polarised  light  [a]  j  = 
2&0-75''  (Pasteur;  Herapath),  According  to  Bouchardat  &  Boudot 
(.V.  J,  Pharm.  23,  288)  Henry  k  Delondre'a  qninidine  produces  a  left* 
handed  rotation.    Occnrs  in  the  nrine  after  being  taken  (Herapath). 
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Imiini^rio  vitli  quinino  (IIonrT  St.  Delondre). 

lW>^nip*K<ifions,  1.  Qniniiiino  ^f/r/^«  on  platinum  foil  with  an  aromatic 
(Miour  liko  \\\i\\  of  luolilot.  a  part  volatilising  (van  Heijningon; 
IliMiry  A  IVlondrt').  —  '2,  Qiiinidino -salts,  when  heated,  are  ooDvertcd 
into  NiiltH  of  t)ninioino  (r^>^^<^^"'V  8eo  page  808. —  Ckiarine'water  and 
iifNifioNtii  I'olonr  i)uini<iino  ^rreon,  even  in  solutions  containing  only  tAy^ 
of  \\w  {ilkuU>Yil  0^<^^f^'^^^ :  lloraf^ath).  In  oonocntrated  aolutionB  a  pre- 
rihitato  i»  fornunU  \\')uoh  is  not  the  case  with  quinine  (Herapsth). 
('l/itrinr  MMrrr\  jftTHrytviide  of  potassium^  and  ammonia^  added  in  suo 
i^^HHion  to  Hilt^  of  quiuiiiine.  produce  a  permanent  bulky  predpitate, 
\\\\\U\  tho  H:imo  TX'agxMUs  prcHluco,  with  salts  of  quinine,  only  a  red 
iMlortttion  wliioh  ijuiokly  dii^appears  (Schwarser,  N.  Jahrb,  Pkerm, 
iV^  :USV  Quiniili^io  fonus  with  iodine  and  iuiphuric  add  a  oompoond 
tNUivsjvnulin»i  to  Uoni)vuhito  {\\  313).  —  Quiiiidinc  heated  for  haUan 
hour  >vith  i,\^iJf  ./  ch  \  forms  hydriodate  of  ethyl-quinidine  (Sten- 

l»OUM*\ 

(\  ..';;.::., -..*, —  ir.;-  U'.jrr-.  —  A.  7/p  r/' (7/f(/ Qui/itWinf.  —  Obtauicd 
fi\M\\  rtlun-  or  W;inn  .i\vhol  in  transj  anent,  cliDorhombic  crrstak 
whuh  tuv'.j  xxhito  nvi?  ^;\:iow  i^i  tho  air  ^ van  Ileijningen).  Broad di5* 
tuuM  or>>!iils  yStov:^  V  v.soV  White  needles  (Henry  &  Delondre\ 
ICrni;ii:i*»  as  :»  iv;*.  sisri  vt   iT-ni  (hviirated?    Kr.)  on  evaporating  a 

I'ho  *  i\>ii»:N  r:V.»v.\  S.V  nOj-.Z/.v  i\\  the  air  (Tleniy  &  Delondre;  Pai- 
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soluble  than  the  correBpondlng  salts  of  qainine,  so  that  oxalic,  acetic, 
and  tartaric  acids  do  not  precipitate  soluble  quinidine- salts.  The  hy- 
drochlorate  and  nitrate  are  less  soluble  (van  Heijningen).  With 
excess  of  acid  the  salts  are  as  highly  fluorescent  as  those  of  quinine 
(Herapath  ;  Stenhouse).  The  precipitate  thrown  down  by  ammonia  in 
their  solutions  dissolves  far  less  easily  than  quinine,  but  more  easily 
than  cinchonidine,  in  excess  of  ammonia  (Eemer).  Tartaric  acid  does 
not  prevent  the  precipitation  of  quinidine  by  bicarbonate  of  soda  (Riegel, 
Jahrh.pi\  Pharm.  25,  840). 

Sulphate  of  Quinidins.  —  A.  Mono-acid.  —  Resembles  sulphate  of 
quinine,  but  is  softer  and  less  woolly  to  the  touch.  Gives  off  its  water 
of  crystallisation  at  130°  (van  Heijningen). 

The  salt  dissolves  in  350  parts  of  water  at  10^  and  in  32  parts  of 
absolute  alcohol  (van  Heijningen).  It  dissolves  in  cold  aqueous  solu- 
tions of  Glauber's  salt  and  Rochelle  salt  so  freely,  that  the  presence 
of  quinidine  is  indicated  in  the  filtrate  by  ammonia,  and  by  chlorine- 
water  and  ammonia  (C.  Mann).  A  solution  in  boiling  water  is 
greenish  (Herapath). 

at  100*.  vaa  Heiyningen. 

C«N»H"0* 824    76-88 

S0» 40    9-37    ........      9-58 

HO 9    211 

6aq 54    12*64    12-84 

C«N'BP*0*,HO,80=»  +  6»q 427    10000 

B.  Bi-acid.  —  Crystals,  very  easily  soluble  in  cold  water 
(van  Heijningen).  Circular  tufts  of  fine  needles.  When  one  of  the 
tofts  is  laid  upon  a  plate  of  tourmaline  covered  with  selenite,  opposite 
qoarteiB  of  tne  circle  appear  of  the  same  colour,  whilst  the  inter- 
mediate quarters  exhibit  the  complementary  colour  (green  and  red  or 
yellow  and  blue)  (Herapath). 

Hydriodaie  of  Quinidine. -^  A.  Mono'ocid.  Iodide  of  potassium 
throws  down  from  sulphate  [or  hydrobromate  (De  Vrij)]  of  quinidine,  a 
white  granular  precipitate,  which  crystallises  from  boiling  water  in 
needles  (Henry  &  Delondre).  Small,  white,  very  hard  and  heavy 
crystals.  Dissolves  in  1,250  parts  of  water  at  15*,  and  crystallises 
easily  from  a  boiling  saturated  solution  on  cooling  (De  Vrij). 

B.  Bi'ocid.  —  Fine,  pale-yellow  salt,  soluble  in  90  parts  of  water 
at  15"  (De  Vrij). 

Quinidine  behaves  towards  biniodide  ofpotamum  in  the  same  manner 
iS  quinine  (Bouchardat  k  Boudet).  Iodine  dissolved  in  hydriodic  acid 
throws  down  from  all  salts  of  quinidine  an  abundant  red-brown  pre- 
cipitate (De  Vrij). 

Hydrobromate  of  Quinidine.  —  The  mono-acid  salt  resembles  the 
hydriodate,  but  dissolves  in  200  parts  of  water  at  l^"*.  It  is  precipi- 
tated from  the  hydrochlorate  by  bromide  of  potassium  (De  Vrij). 

Hydrochlorate  of  Quinidine.  —  A.  Mono-acid. — Chloride  of  sodium 
throws  down  from  cold  saturated  aqueous  solutions  of  sulphate  of 
auinidine,  lirfit  woolly  crystals,  resembling  hydrochlorate  of  croimxi^^ 
(be  Vrij).— ^y  dissolving  quinidine  in  aqueous  bydtocYAotVci  ^di^^xisi 
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traDsparent  crystals  are  obtained,  which  lose  4*79  |>.  <i.  of  w&lerii 
120^,  (2  at.  =  49  p.  c.  KO),  Dissolves  easily  in  water  and  in  alcoM 
(van  HeiJEingen). 

OWKSH^O^  32i       ........      S9  87 

HO ,...      365      .„..      10-13    aiS 

C**N3H**CH,HC1  ....    dm-B lOO-OO 

B.  Bi-acid, — In  a  current  of  hydrochloric  acid  gas*  100  pftrt«  «F 
quinidine  take  up  22'52  parts  of  the  acid  (calc*  for  C**N'tl«0*,2UCl  = 
21*91  parts);  a  solution  of  the  compound  in  water  j^elds  laige,  iM 

crystals  (van  Ileijoiugen), 

Nitrate  of  Qninidim.  —  When  qnlnidine  is  added  in  excesa  to  mkk 
add,  and  tho  solution  is  filtered,  large,  fiat,  shiuini^  crygtab  Bejmnte 

(vatt  Holjnin^en). 

Chloride  of  Zinc  with  Mon^^  and  Bi-acid  If^droehfm*&te  of  Qmnidttif.  — 
Slightly  acid  Bolutious  of  chloride  of  ^inc  thmw  down  from  alcohnlr 
quinidine  a  granular  powder,  slightly  soluble  in  cold  and  in  hoBM^ 
wmter,  but  easily  soluble  in  dilute  hydrochloric  acid.  The  easily 
fonned  solution  of  the  precipitate  in  alcc^hol  of  60  p,  c,  yieli* 
crystals  resembling^  cslc^par,  and  containing  2*>7  p.  c*  of  cliIciriM 
(C"N>lPU*,2UCl  +  2ZnCl  =  26-65  p.c.  CI);  wheu  Te^iystallised,  tk 
compound  gives  np  hydrochloric  acid  and  cJdoride  of  ssiuc^  and  i»  ulti- 
mately transfomn^  into  large  hexagonal  tables  and  prisms.  The  kU«!r 
contain  7'U  p,  c,  of  zing  at  100%  and  are,  thereforej  C*»N*I1'W,HCI  + 
ZnCl  (ealc.  =  7'58  p.  r,  Zn)  (Stcntiousc). 

Chiaromercurata  of  Quinidifte,  —  Precipitated  as  a  white  powdfroi 
mixing  hydrochlomte  of  quuiidine  and  chloride  of  mercnry,  and  obtjiiijej 
in  pearly  laminsB  from  a  solution  in  boiling  aloohoL  —  ^It^lr^  mwiff 
bntnug  water*  Dissolves  slightly  in  cold,  more  easiJy  in  hot  watis; 
and  especially  in  water  containing  hydrochloric  acid ;  from  \h^  Uil 
solvent  it  is  oceasiooally  deposited  in  the  form  of  a  resin  (StetAboQieJL 

Q*^WW*0*. ,„» 824       ,,.,.M.      60^84 

BlI^Hg... 102        , 1915 

a  CI.... , 106'5    »,      20O1    20DI 

C»N"li«0*,2HCl,HgCl...     532'6 lOQiJO 

Qttmidim  with  Nitrate  of  Stiver.  —  Alcoholic  qninidine  aulidifiot  <b 
addition  of  nitrate  of  silver,  from  formation  of  fin©  needlea,  wUdi  ill 
to  ba  washed  with  cold  water  and  recr>'stallised  from  boiUnif 
containing  nitric  acid.  —  Fine  Bilky  needles,  having  »  eitvci^ 
when  dry.  Decomposes  when  recrystalUsed  from  ^tobol^  mm 
ration  of  silver  (Stenhonse)* 


KO»   _.. 

H ^    ■ 


essi 

ZVm    .„ SI  59 


0*N*HWO*iAiO^0»  ....    i»% 10000 

CAi^roaurati  af  Qin'niiiine,  *-*  Thrown  down  from  cold  hyditield^rti* 
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of  (|mQidine  bj  excess  of  terchloride  of  gold,  as  a  pale-yellow  precipitate, 
which  is  to  be  dried  in  a  vacuum,  and  afterwards  at  100**.  Melts  at 
llo^f  or  on  boiling  with  water,  and  turns  brown  (Stenhouse). 


C^WB^O*  - 

2H01,6C1 

o^lOO^. 

824       

286 

...       82-29 
...       28-52 
...       39-19     .. 

Stenhouse. 

2  Au 

393-2     

3915 

C«N«H?«0<,2Ha,2AuOT    ....    1003-2    10000 

Chhropkuinate  of  Quinidine.  —  Separates  immediately  in  the  form  of 
a  precipitate  on  adding  bichloride  of  platinum  to  a  strong  cold  solution 
of  hydrochlorate  of  quinidine ;  from  hot  or  dilute  solutions  crystals  are 
obtained  after  some  time.  When  recrystallised  from  boiling  dilute 
hydrochloric  acid,  it  forms  shining,  irregular  crystals.  —  Decomposes 
at  200**,  with  an  odour  of  white-thorn.  Dissolves  with  diflficulty  hi 
water  either  cold  or  boiling  (Stenhouse).  Gives  off  4'86  p.  c.  of  water 
at  lOO*'. 

Air-dried,  van  HeijniDgen. 

C«N»H»«0< 324       41-96    42-55 

2  H 2 0-25 

6  a 213       27-57    2785 

2Pt 197-4    25-56    25-66 

4  HO   86       4-66    4*86 

C«N»BP«0*,2Ha,2PtCl»  +  4aq 7724    10000 

The  aalt  dried  at  150*  contains  2666  p.c.  of  platinum  (Stenhouse)  (calc  »  26*67 
P.C.). 

Quinidine  is  coloured  pale-yellow  by  platinocyanide  of  potassium 
(Delffs). 

Acetate  of  Quinidine.  —  Crystallises  from  the  syrupy  solution  on 
standing  for  some  days,  in  fine,  transparent  crystals  (van  Heijningen). 
Ttmns  Hue  litmus  paper  red,  and  red  blue  (De  Vrij). 

Oxalate  of  Quinidine.  —  A.  Bihasic,  —  Small  brittle  crystals,  ob- 
tained by  neutrahsing  oxalic  acid  with  quinidine.  Nearly  insoluble  in 
cold,  but  freely  soluble  in  boiling  water  (Stenhouse). 


840 

4N 

62  H 

18  0' 


2C«N«EPH>«,0*HK)8  +  2  aq. 


at  100*. 

Stenhouse. 

,    504    

...      66-67    ... 

66-46 

66    .... 

...        7-41 

52    

6-88    ... 

717 

.    144    

...       1904 

.    766    

...     10000 

B.  Mono-odd.  —  Obtained  by  van  Heijningen  in  the  same  way  as 
the  bibasic  salt  was  obtained  by  Stenhouse,  and  not  by  double  decom- 

g»Bition.  —  Pearly  crystals,  giving  off  4*32  p.c.  of  water  at  120**  (van 
eijoingen). 

CryttaU.  ran  Heijningen. 

0*N«H»«0« 824    77.89 

0«HW  74    17-79    19*83 

2  HO 18    4-82    4-82 

C"'N«HWO«,C«H*0»  +  2  aq.      ....    416    100*00 
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Succinate  o/  Qmmdim  forniB  pearly  pri^mg  (Ilemy  &>  D^Ioiidre). 

Tarirate  of  QumiiMm,  —  Pearly  crryit&lfl,  obtained  in  the 
as  the  ozal&^  (ran  Hoijnini^n),    The  dextrotoitrate  ft&d  sdi 
imdergo  tba  same  transfurmatjoa  od  the  quiiiiiie*8alta  wtita 

(Pasteur). 

Tartrate  of  Quimdine  and  Potmh  f  —  Qainidine  and  creaiQ  6t  iaitir 
yield  crystaJs  soluble  iii  alcohol  (Henry  &  Dtalondre)^ 

Tartrate  of  AnihmtUf  and  Qinnidtne.  —  L  MoBO-add  tartrate  of 
quinidine  ia  boiled  for  some  hours  with  fregbJy  precipitated  ddde  of 
antimony,  and  the  ^trate  is  left  to  evaporate.  —  2,  Powdered  qutnldm 
id  added  to  a  co!d  saturated  aqueoue  Bolutioa  of  tartar -em^c;  tto 
liquid  is  heated  to  boiling^ ;  aod  the  excess  of  quinidiue^  together  with 
the  precipitated  oxide  of  autimony,  m  separated  by  ill t ration  frQfn  ^ 
sohitbn  of  the  double  (*alt  and  nentral  tartmte  of  ftotAab. —  Lod|^ 
i^lender  nc^edlea,  which,  after  drying  in  a  vftciium,  lose  4  to  1  per  tsttL 
of  water  at  1(X^°.  Dissolves  filighUy  in  culd,  eagily  in  not  wateri  iiid 
eMily  alao  in  balling  alcohol^  from  which  it  crystaUises  (Stenhoiitie). 


48  0  M» 

„....«.„»,„».„   Sift 

....     47«    . 

....        4"7«    , 
.^       £S63 

....       19-74     . 

StambcrnMu 
....    47a7    ^ 

—    »B»    _ 

29  H  .... 
ISO   ... 

.............       2« 

„,.. .„       «9        .... 

«. ^  *„.**.     144       .... 

1208    .... 

C*WH** 

0*,H0,SbO«,C«H*0i*,.    r/Ji>3    .... 

„,.     lOODO 

Pkraii  nf  Qn^idtne^  —  A  solutfofi  of  quiiiidiiie  in  boiling  pksric  icii 

deposits,  on  c/ioling,  a  reeiu  which  does  not  ciyst^&llise  from  wttsiim 
in  alcohol  on  evaporation  (Sten bouse), 

Aqueoui  quinidine  m  precipitated  white  by  tannic  acH  (flft 
Heijningen).  —  Quirtidine  behaves  like  qniniae  witli  oldc  acid  and  lAi 
m7(Altfield). 

Quinidine  dissolves  ia  45  parta  of  ahsoluto  n!e^^  At  8^^  and  k  1*1 
|Art9of  boiling  alcohol  (van  1  tetjningen).  It  \s  depoflited  fmm  idb* 
tion  in  alcohol  of  Id'*  to  IS"*  Baunir,  in  ciyalale,  or  in  tho  fofiu  4)f  i 
resin  wlijeh  crystal  Use**  when  treated  with  a^jueous  alajliot  (Heiifj  A 
Ddnndrf^).  — Dissolves  in  1>0  imvis  of  elltt^r  (van  IXeijubgen). 


Quinicine. 

F^iClEDB.    C^mpi^  nnd.  37, 111>  and  166* 

On  heating  a  salt  of  quinine  or  of  quinidine,   especially  a 

whiob  mails  U^low  the  tempemtore  cl  decon^po^ition,  mio  atid  tW  mm 
laomeric  product,  ijiainidne,  is  formed  in  Ixjth  caaea.  <^w^ff^^ftt  mmH^ 
%  right-haaded  rotatory  action  on  p<>kmBed  lights  and  m&mMm  c^ 
cbonldiia  (p.  230),  except  in  composition ;  a  aolutioo  i}f  qainiciiii  m 
aqneona  racemic  add,  however^  deposits  at  £tvt  cbfeflj  urn  dtstr^ 
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tartrate^  whilst  the  antitartrate  accumulates  in  the  mother-liquor.  -^ 
Qninicine  is  coloured  j^reen  by  chlorine-water  and  ammonia,  though 
less  intenselj  tlian  quinine  (Herapath). 


Jppendix  to  Quiniditie  and  Quinicin$. 

Qninoidine. 

SEBrUBinnL    Bufd  ^  Osann^s  Jounu  1829, 95. 

Thivl.    Mag.  Pharm.  2,  83. 

BuCHHOLZ.    N.  Tr,  6,  2,  94. 

Obunkb.    Br,  Arch.  12,  156. 

Geiger.    Mag,  Pharm.  7,  44  ;  Handh,  dtr  Pharm.  4  ed.  1, 1048. 

Henbt  k  Delondbb.    J.  Pharm.  16,  144;  N.  Tr.  22,  1,  244;  abstr. 

Schw.  60,  348. 
GuiBOUBT.    /.  Chim.  mid.  6,  357 ;  abstr.  Schw.  60,  245. 
DuFLOS.  .5cAu;.  62,308. 
Ltebio.    Ann.  Pharm.  58,  848. 
WnccKLEB.    Jahrh.  pr.  Pharm.  7,  65 ;  13,  361 ;  15,  281 ;  Bq>erL  98, 

891 5  Jahrh.  pr.  Pharm.  17,  32 ;  18,  367 ;  Kopp's  Jahresber,  1849, 

373. 

Sertdmer  recognised  the  basic  nature  of  qninoidine,  md  distinguished  it  from 
quinine  and  dnchonine  as  a  peculiar  uncrjstallisable  base.  He  is,  therefore,  to  be 
regarded  «•  the  diieoTerer  of  amorphous  quinine. 

Quinoidine  occurs  in  commerce  as  a  brown  resinous  mass,  which  is 
obtained  in  the  manufacture  of  quinine  and  cinchonine  by  pi*ecipitating 
the  brown  tmciystallisable  mother-liquors  with  ammonia  or  potash,  and 
washing  and  dicing  the  precipitate.  Sertttrner's  quinoidine  was 
obtained  in  a  similar  manner. 

The  product  obtained  by  evaporating  the  mother-liquors  of  sulphate 
of  qtunine  to  dryness  also  occurs  in  commerce  as  quinoidine  (Geiger). 

Goneeraiag  the  adulterations  of  quinoidine,  and  the  detection  thereof,  see  Wak 
dJmkr.pr,  Piksrm.  19,  270)  ;  R.  Lehmaan  (y.  Br,  Arch.  61,  132)  ;  Ydland  (JT.  Br. 
Arvk.  61, 1S6)  I  Oirerbeck  (N,  Br,  Arch,  61,  804)  ^  Wessel  k  Wolpert  {N.  Br,  Arch. 
61»  806»  and  62,  806) ;  Winckler  {Jahrh.  pr.  Pharm.  18,  871). 

There  appear  to  be  two  kinds  of  quino'idhie,  which  may  be  dis- 
tinguished as  follows:*** 

a.  Caniaining  qutniding.  unth  smaller  quantities  of  quinine,  dnchonine. 
and  resin.  Dissolves  freely  in  ether.  Obtained  from  inferior  kinds  ot 
dnchona-bark,  but  not  from  Cinchona  regia  or  O.flava  dura  (Winckler). 

Commercial  quinoidine  was  found  to  contain  72*75  p.  c.  C,  7*30 
H.,  and^  8'68  N.,  and  was  separable  into  3  p.  c.  quinine,  6  to  8  p.  c. 
cinchonine,  and  50  to  60  p.  c.  quinidine.  When  this  body  is  dis- 
Bolved  in  dilute  sulphuric  acid,  and  Uie  solution  is  warmed  for  some 
hours,  80  that  it  acouires  a  darK-brown  colour,  it  jpelds  on  cooling  few 
or  BO  crjmtals  of  sulphate  of  quinidine.  On  pouring  the  solution  thus 
treated  mto  a  large  quantity  of  water,  filtering  from  the  blad^  precipi- 
tate which  is  deposited,  precipitating  the  filtrate  with  ammonia,  and 
dissolriiig  the  precipitate  in  sulphuric  add^  crystals  of  sulphate  of 
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quimdiae  are  obtained.  ^Qumoldine  ooatains  also  Bmorphmm  qmmm 
(van  neijmugen), 

Duflos  and  Roder,  ivho  believed  they  had  abt^uued  sulphato  of 
quinine  from  quino'idtne,  appear  to  have  invceti^ted  a  similar  quiiiol- 
dine,  and  to  have  confounded  qainiiie  with  quiuiaine. 

Koder  (/.  Chim.  mid,  ^5,  184)  dissolve  id  qtimolditie  in  4  piut«  H 
aI(X)hol,  adds  gradually  1^  part^  of  chloride  of  tin  diasolved  iu  2  pirt« 
of  water,  whereby  a  resinouB  precipitate  is  thrown  down,  and  prect- 
pitates  tlic  decanted  liquid  with  ammonia,  Tbe  grey-white  precipif 
is  washed,  again  treated  in  the  same  way  as  the  original  quiiioxdl 
and  precipitated  with  ammooia ;  and  the  pi*ecipitate  is  dissolved 
alcohol,  and  combiiH^d  with  snlphuric  acid,  whert^up^Jii  the  sulphate 
crystallises.    Winckler  did  not  obtain  erystarle  by  this  proce^, 

Dufloa  (Schw,  G2,  308)  mixes  the  uiicrystanisablo  mother-liinior 
evaporated  to  a  syrup  with  half  its  weight  of  oil  of  Titriol,  mlii 
constant  stirring.  After  standing  for  some  hours,  the  liquid  ia  diluted 
with  water,  neutraUsied  akno^jt  completely  with  milk  of  lime,  straiiicA 
and  pressed  ;  and  the  filtrate  is  digested  with  animal  charcoal.  The 
liquid,  again  filtered,  is  precipitated  with  milk  of  limcj  and  the  prectpi* 
tate  ii  collected,  dricdj  and  exhausted  by  boiling  with  alcohol  of  HO  j*.c. 
The  tincture  distilled  to  ^rd  of  its  bulk,  deposits  crystals  of  dnchoiiiiM; 
on  standings  whilst  the  mother^liquor,  ueuti'aiised  with  sulphuric  add, 
diluted  with  water,  and  freed  from  alcohol  by  distillation,  yields 
sulphate  of  quinine  [quinidine  (Kr,)], 

b-  Quinotdine  consisting  cht&flif  of  umTy&talU^uhle  transjbrmaiiim^r^ 
(hicU  qf  the  Cinehana-basm*  —  Dissolves  to  the  extent  of  20  to  25fte 
and  often  only  to  5  or  10  p.  c.  iu  pure  ether  (Wiuckler). 

When  true  Cinchona  regia  or  Cinchona  Jlava  dura  is  employed  m  Uie 
preparation  of  quinine^  the  brown-red  mother-liquor  cont&itis  uMm 
quinidine  nor  cinch  on  iiUne,  l>ut  traces  only  of  amorphoua  qulniai^ 
cinehonine,  and  a  red-brown  resin,  insoluble  in  ether  (winekiarji 

Quinoidine  is  always  a  transformation-product  of  the  etftdMOi- 
alkaloids,  beiug  formed  either  in  their  preparation  or  in  the  drying  of  th» 
cinchona- tree.  In  the  latter  case  the  change  is  product^d  e^riBdalfy  by 
sunlight,  since  the  salts  of  C[uiiune  and  cinehonine  turn  reu-brova  IB 
the  tun  (Pasteur).  —  Quinoidine  is  a  mixture  of  ajnoqihous  quinine  aal 
two  non-bitter  resinfi,  and  do«a  not  contain  any  peculiar  aUEmkji 
(Winckler). 

On  treating  quiuoldine  with  oonunercial  ether,  evaporating  tk 
sohition,  and  treating  the  re.-^itiue  with  pure  ether,  a  portion  onlf  ii 
dissolved.  The  und^solved  portion  behaves  exactly  like  tl*e  prodad 
obtained  by  the  action  of  oil  of  vitriol  on  cinehonine  (p.  2t>5) ;  it  forvi 
aluo  a  yellow,  loose^  pulverulent  platinum- salt^  containi ug  22*5  U 
23*5  p.  e,  of  platinum  (Winckler). 

QuinoTdine  ueutraliiies  acids,  and  yields  a  large  quaotity  of  ^ 
when  dlstilkxl  with  caustic  potash ;  but  its  salts  are  iliic!rja( 
On  dissolving  it  in  acids,  precipitating  the  solutiou  by 
carbiHiate  of  so^ia,  agitating  the  precipitate  with  ether,  wlikli  diMuIni 
it  almost  completely,  and  evaporating  the  etliensal  flolttiion,  «i 
utuiirphuUB  rcj^iduo,  resembhng  the  original  quinoSdin**,  remailit*  Tbe 
name  amorjihous  quinine  is  obtained  also  liy  wamirnir  nniTn^ilIiie  will 
aqueous  sulphate  of  copper  (which  dis«olv*ea  it,  \km  at 

pzkh  ol  (jopper),  removiiig  tho  roppfr  by  laeaiL         ,, ilplitii>! 
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acid,  and  precipitating  the  alkaloid  with  an  alkali*  It  contiujis^  on  the 
average,  73 '65  p*  c.  C*,  7*63  U,,  and  8*79  N.  It  is  insoluble  in  oold^ 
but  slightly  solnblo  in  hot  water,  and  neutrahsea  acids,  fovming 
imcryatallisable  saltSj  horn  wliich  it  ia  precipitated  by  ammonia  and 
alkaline  carbonates*  The  x>latin urn-salt  resembles  the  corresponding 
quinine-componnd,  and  contains  32-44  p*  c*  C,  3*8G  H-,  and  26'37  Pt. 
This  amorphous  qninme  dissolves  ia  alcohol,  from  which  it  is  preci- 
pitated as  a  resui  by  water;  it  1b  soluble  also  m  ether  (Liebig), 
Powerfully  antifebrile  (Hruschauer,  Ann.  Ph^m.  60^  116). 

Winckler's  amm-j^hom  quinine  is  obtained  from  quinoi'dine  or  from 
the  motUer-hquors  of  the  sulphate, 

li  From  tlm  mother-liquors  of  Sulphate  of  Qumine.  —  The  mother- 
liquors,  diluted  with  hot  water,  are  saturated  with  sulphate  of 
soda,  and  precipitated  in  portions  by  carbonate  of  soda  so  long 
&a  a  dark-browu  resin  is  separated  thereby,  and  till  tht!  super- 
nataut  litpid  appears  of  a  wine -yellow  colour.  Tiie  piTci  pita  ted 
resiu  contains  only  small  quantities  of  cinch  on  iiio  and  amorphous 
quiuinej  which  may  be  extracted  by  successive  treatment  with  ether 
and  alcohol*  —  From  the  wine-yellow  liquid,  excess  of  carbonate  of 
soda  throws  down  whit©  flocks,  running'  together  to  a  resin,  ajid  con- 
taining* cinchonine  and  amorphous  quinine,  the  former  of  which  may  be 
separated  by  repeatedly  dissolving  the  precipitate  hi  ether-alcohol, 
leaving  the  solution  to  ciystallise,  pjeeipitating  the  alcoholic  solution 
with  a  large  quantity  of  ether,  and  dissolving  the  precipitate  in  pm^ 
ether  (Wmckler)- 

2.  From  Qtiinoidtm.  — ^  Qui  no  i  dine  is  ffitxed  with  its  own  weight  of 
oil  of  vitiif il  and  allowed  to  stand  at  a  temperature  not  exceeding  37** 
till  the  syrup  becomes  i>erfcctly  homogeneous,  for  which  purpose  several 
days  are  required  when  large  quantities  are  employed.  The  liquid  is 
then  diluted  and  filtered,  the  hot  filtrate  is  precipitated  with  carbonate 
of  FOila,  and  tile  precipitate  washed  with  iiot  water*  Tlie  [>fecipitate  is 
etill  coloured ;  it  is  therefore  suspended  in  12  parts  of  water ;  acetic 
acid  Id  added  till  solution  is  nearly  complete  ;  the  liquid  \b  decolorised 
with  animal  charcoal  and  afterwards  precipitated  by  ammonia ;  these 
operations  are  ref^teated ;  and  the  product  is  washed  and  dried-  The 
pide-yellow  resin,  easily  triturable  to  an  electric  powder,  still  contains 
cinchonine,  which  remauis  be  bind  on  dissoU^ng  in  ether.  The  portion 
goluble  in  ether  forms  with  siilpliuric  acid  a  salt  which  is  distinguished 
from  sulphate  of  quinine  by  its  ready  solubility.  When  this  body  is 
freed  from  admixed  quinine  as  far  ae  |X)8sible  by  cn\^tallisation,  and 
then  mixed,  in  neutral  solution,  with  phosphate  of  sotia  (whereby  only 
a  Tei7  little  phosphate  of  quinine  is  precipitated  on  standing  for  several 
days)  two  layers  arc  formed,  from  tlie  lower  of  which  ammonia  throws 
down  amorphous  quinine. 

By  the  fractional  precipitation  of  its  hydrochloric  solution  with 
carbonate  of  soda,  quinoYdine  may  be  resolved  into  a  resin  insoluble  in 
alcohol,  and  a  pale -yellow  portion  richer  in  alkaloids* 

When  amorphous  quinine  is  precipitated  from  the  sulphate  by  car- 
bonate of  soda,  the  white  fiocks  immediately  run  together  to  a  hard 
jeliow  resin,  which,  after  washing  with  hot  wat£«r  and  drying  over  the 
wat.0r-bath^  dissolves  perfectly  in  ether.  The  ethereal  solution  mixed 
wtfch  iV^h  ^^  alcohol,  deposits  no  crystals  on  spontaticouft  e^^^'c^t^^Arjxi^ 
VOL.  xvm  iv 
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excepting  n  little  admixcHl  ciiichaninei  and  after  tn^^omplaliO  tienl 
KtiUi>u  witli  ftulj>huric  urid,  dries  up  to  aa  amoriihoija  vellow 
whiijU  rasiy  be  triturated  to  a  uearly  white  p>wdcr,  di*8olFe«  6ft  ,  , 
all  projjortioni  of  cold  water,  and  when  dried  ovyr  tlie  water-batK  con- 
tama  10*05  p.  c.  of  eid[*huric  acid,  Ou  dropping  al4x>boiic  stilphimc 
Bcid  ink*  an  ethereal  solutiou  of  aniorphoys  quiJiiact  the  eulphAto  in 
thrown  dowo  iu  tb*)  form  of  a  yoUaw  syrup*  The  hyilrcK-l-^  '  ♦'  *i«tl 
«oetate)  also  in  uiicryBtallidable  :  it  lE  not  affected  hy  hj]  ut 

Eoda,   but   ia  predpitaU^d    in  loose  flocks  by    chlunda    m    miiciirj 
(V\^irictler> 

Batka  {Chan,  Centr,,  185(»,  91Sj  Pharm.  Vim-ti-lj.  %  277)  dfidcnhcs 
as  qninio^  fi  jt^IIow  tcsin  rich  in  quinine  and  reBt>ml"bn^  qiilniiTdme, 
obtained  by  exhausting  fresh  ciucbona-bark  with  alcMdiol  and  lime,  \h 
BUpposeB  it  to  be  the  form  ia  which  cinehQiia-bases  are  pre^M^^nt  in  tk 


Conjugated  Compounds  of  Qumine  or  Quinidim^  atkd  Compattmb  d(rM 

therf/rom, 

Hydroquimjie« 

80BtiTEE!iBEliGEa*      CompL  rcnd.f  46,   1065;   /,  pr.  Chem,  74.  J4T 

Atifu   Phiirm.  108,  347;  CIttm.  Centr,  1856,  541;  £m?p*i  Jtimkr^ 
1858,  370. 

Mlfir^i*  d*  qvimine.    CmUinB  WOP  more  than  quinine* 

Obtaiueti  from  quinine  by  the  action  of  zinc  and  salpbario  miA  ^ 
the  aanie  manner  aa  bydf^xrinchonine  (p*  231). 

Amorphous  rt^fiin,  nearly  ae  bittar  aa  quinine.  S**ftt*ii8  at  35'',  inJ 
mcll«  at  100*  ^fls  hydmted  hydroqtiinine  f  Kn),  —  Hydroquin!ni%  tlriftl 
lit  l^O'',  cnntainai!  at,  of  water,  one  of  which  is  eitpt«Ik-d  alowlvfl 
140%  and  the  other  at  150^ 

nydro(|nlnine  eihihits  the  same  groen  coloratioti  aa  cjultiliie  wBk 
chhi-ine^watfT  and  ammoma. 

It  combinoa  with  1  and  2  at.  wator.    ^^  above.) 

««  140*,  Scbllti<iili««vr* 

68*87  ,< mm 

7&8 

7-69  ,.. f-m 


c*^N=iP«o=  +  no  „..  3S1 ioo« 


r**t**wni^^t***tt*t* I  * 


SeliaiwaWfyv. 

mm  „  »w 

779 

77S    ,^.^      9« 
17  78 


<Finii*o«  ♦  2flQ  _   aao  loo-oo 

Tlid  uliM  of  hydrtx^uijuno  oro  murt^  mAuhUi  than  the 
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quinine-salts.  The  sulpliatc  crystallises  with  difficulty.  The  pla- 
tinum-salt contains,  at  100%  26-2  p.  c.  of  platinum  (C^N«II*K)«  21101, 
2PtCl»  =  26-2  p.  c.  Pt). 

Hydroquinine  dissolves  in  alcohol  and  in  ether. 


Oxyquinine. 

0«N«IPK)«  =  C**N«H«(y,II». 

ScHunsEirBBRGBS.  Compt,  rend.  47,  81 ;  /.  pr.  Chem.  75,  124 ;  Ann. 
Pharm.  108,  860;  Chem.  Centr.  1858,  678;  Kopp*8  Jahresber.  1868, 
871. 

Sulphate  of  quinine  is  boiled  with  aqueous  nitrite  of  potassium,  and 
after  the  evolution  of  nitrogen  has  ceased,  the  cooled  solution  is  precipi- 
tated by  ammonia.  The  white  crystalline  precipitate  is  obtained  in  the 
anhydrous  state  by  dissolving  it  in  alcohol,  evaporating  the  solution 
over  the  water-bath,  and  drymg  the  residual  resin  at  130". 

Colourless,  transparent  resin,  which  does  not  melt  at  140^.  Less 
bitter  than  quinine. 


40  0 

2  N 

at  150^ 

240    

„„      28    •••••■ 

...      70-59 
8-23    . 
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...      1412 

Schiitzenberger. 
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24.    
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48    
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c«N2ja:«o« .... 

840    

...     10000    . 
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Oxyquinine  in  contact  with  water  takes  up  a  large  quantity  thereof 
and  becomes  converted  into  crystalline  granules,  which  melt  at  100°. 
It  dissolves  slightly  in  water. 

The  platinum-saU,  C**»N»H*K)S2HCl,2PtCP,  contams  25*90  p.  c.  of 
platinum  (by  calc.  25 '95  p.  c.  Pt). 

Oxyquinine  is  soluble  in  alcohol  and  in  ether. 


Quinine-sulphuric  Acid. 

C^N*H«*SO'  =  C^N«H«*0*,SO«. 

ScHuTZENBEBGEB.     Compt.  rend.  47,  236. 
Acide  tu^fbqmnique. 

Obtained  by  dissolving  quinine  in  fuming  snlphnric  acid,  in  the 
game  maimer  as  dnchonine-sulphuric  acid  (p.  282),  and  resembles  the 
latter  body. 

The  baryta-salt  yields,  after  drying  at  100,  27'02  p.  c.  sulphate 
of  baryta  (calculation  for  C*°N«H»BaO*,SO'  requires  26*99  BaO,S(y). 
Has  a  bitter  taste. 
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Methyl-qnmme. 
C«X*H*0*  =  C«>'*BP((?H*)0*,H». 
Ad.  Streckeb.    Ann,  Phamu  91,  ISL 


The  additkm  of  1  at.  H.  forms  the  h jpothetial  i 
HDmoniiim.    Known  onl j  in  oombination  with  hTdiiodie  mad. 

When  iodide  of  methyl  is  added  to  an  ethereal  soliitioo  of 
crystals  of  hydriodate  of  methyl-quinine  are  formed  in  the  liquid  after 
standing  for  a  while.  The  compound  resembles  hydriodate  of  ethjl- 
qoinine  in  its  behaviour  with  ammonia  and  caustic  potash. 


atioor. 

Stnckv. 

40  C ^ _    252        ^      64-08    

.    54-8 

2V     ^ ^      28    -        601 

27  H -.. «      27    -        6*79    

6-9 

4  0 ^ 32    687 

I  «.. 127    27-25    ...^. 

..    26-9 

C*X'H=»(C«H»)0*,HI....    406    ^    lODDO 

Ethyl-quinine. 

C^N»H»0*  =  G«N*H«(C*ff)0«,m 

K  Strecker,     Ann.  Pharm.  91,  163. 

With  tho  addition  of  1  at.  H.  it  forms  the  ethyl-qminimm  of  the  ammoniom-tlM^- 
Known  onlj  ac  hjrdrate,  and  in  combination  with  acids. 

Iodide  of  ethyl  in  contact  with  alcoholic  or  ethereal  solution  of 
quinine,  forms,  after  some  hours,  yellow  needles  of  hydriodato  of  vtbyl- 
quinine,  an  aqueous  solution  of  which  is  converted '  by  oxide  of  8ilv^ 
into  ifxiide  of  silver  and  a  strongly  alkaline  solution  of  ethyl -quinine. 
When  the  latter  is  evaix)rated,  and  the  amorphous  residue  is  dissiike-J 
in  alcohol  and  mixed  with  ethor,  a  synip  is  precipitated  wlm'h  i* 
gradually  converted  into  colourless  needles,  probably  of  hydratt  *; 
ethi/l-quinine. 

Tastes  caustic  and  bitter  in  aqueous  solution.  —  A\Tien  heated  t-' 
120°,  it  evolves  an  odour  of  cliinoline  and  decomposes.  A  strong  «ki>- 
holic  solution  is  not  altered  by  iodide  of  ethyl. 

Ethyl-quinine  dissolves  easily  in  water.  It  forms  with  acidsy  dk*^ 
and  bi-acia  salts.  Aqueous  ethyl-quinine  absorbs  carbonic  acid  fnwt 
the  air,  and  is  converted  into  an  unciystallisable  alkaline  salt. 

Sulphate  of  Ethyl-quinine.  —  A.  Mono-acid  —  Obtained  by  decompv 
ing  liydriodate  of  ethyl-quinine  with  sulphate  of  silver.     Cr^-stab  wbifk 
give  off  14-8  p.  c.  of  water  at  110°  (8  at.  =  16-2  p.  c.  HO).   Dis»u]\i'* 
'  ightly  in  water,  and  more  easily  than  B  in  alcohol. 
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Ikied.                                Strecker. 

C*«N«H»0*  852    87-78 

HO    9    2-24 

S0»   40    9-98    10-1 

C*<N>H«0*,HO,SO»....    401    10000 

B.  Bi-acid.  —  Aqueous  ethyl-quinine  mixed  with  a  quantity  of  sul- 
phuric acid  suflBcient  to  produce  a  strong  acid  reaction,  leaves  on  eva- 
poration a  syrup,  which,  in  contact  with  absolute  alcohol,  is  transformed 
into  crystals,  which  may  be  freed  from  excess  of  acid  by  washing  with 
alcohol. — Needles,  having  an  acid  reaction,  and  losing  8*2  p.c.  of 
water  at  120**  after  drying  over  oil  of  vitriol  (4  at.  =  4  p.  c.  HO).  —  Dis- 
solves very  easily  in  water,  without  ciystalUsing  on  evaporation; 
caustic  potash  throws  down  from  the  concentrated  solution  a  precipi- 
tate soluble  in  water  (probably  mono-acid  sulphate).  The  salt  dissolves 
in  alcohol. 


C«N«H»0*  

2  HO 
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Hydiiodate  of  EthyUquinine,  —  Purified  by  washing  with  water  and 
recrystallising  from  ether.  —  Very  light,  colourless,  silky  needles, 
neutral,  unchangeable  at  110°,  melting  at  a  higher  temperature,  with- 
out loss  of  weight,  and  solidifying  to  a  vitreous  mass  on  cooling. 
Tastes  very  bitter.  Dissolves  freely  in  water  and  is  not  precipitated 
by  ammonia,  but  is  thrown  down  in  an  unaltered  state  by  a  large  quan- 
tity of  caustic  potash  after  standmg  for  some  time.  Dissolves  in 
alcohol,  but  not  in  ether. 
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Hydrochhrate  of  EthyUquinine.  Obtamed  with  diflBculty  from  hydro- 
chloric acid  and  ethyl-quinine,  or  more  easily  by  decomposing  nitrate 
of  ethyl-quinine  with  chloride  of  sodium.  —  Slender  needles,  united  in 
hemispherical  groups.  Neutral.  Dissolves  much  more  easily  in  boil- 
ing than  in  cold  water. 
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Nitrate  of  Ethyl-quinine  does  not  crystallise  on  evaporation. 

ChhroplatinaU  of  Ethyl-quinine.  —  Yellow  precipitate,  crystallising 
from  a  solution  in  lioiling  water,  on  oooHng,  in  indistinct  cryatalft- 


Iliiauk*L  aft  xttcdl^ 

f  ±*^Sm  d  -sM.     Oft 


ciil:oSf  ':c  ^-ry r.  ^i  -.i^  £ic:^;^  rne«fpit*s«d  br  faichloridft  of  pbtinvn. 
—  P*ie-je3:'v  t*-w-i*r,  ?fe.:Cw  iWv  cfigbtlT  in  oold  or  boQiD^ 
water,  ai/i  £^:i=i=*vi^  =:f:«it  »«-2t  11  bi^;*d2hxte  l^dsvMUoric  acid. 
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ScuUTzncAEioi 


Benzoyl-qniiiine. 


llorldc  of  boiuBoyl  is  ponrod  upim  quluioe  dried  *4  130%  whciv* 
111  evoiutioa  of  beat  oociub»  and  (bd  quiulna  doligmacw  !«•  • 


SULPHATE  OF  lODOQUININI. 
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ap,  ©oniposod  of  hydroehlorate  of  bensjoyl-qtilnine  ancj  ^xee«s 
of  clilnrifle  of  benzoyl.  Tht-  symp  In  dissolved  in  water  5  the  ham  m 
prcdfiitateci  by  amraonia ;  and  the  white  reainaus  mass  i^  dried  at  140% 
at  which  teniperatmie  it  given  off  a  larg^  quantity  of  watan 
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Bcnzoyl-qiiinine  19  coloured  groon  by  cMorine^water  aod  ammojua,  — 
The  platinum-salt  coutaioa  23*2  p.  c*  pLitimim  (culo.  for  C*JI=JEl*^tC^''ll"0=)0*, 
2HCl,2PtCl*  requires  23  5  p.  c  Pi). 


CoinpoundB  of  the  Cincliona-baseB  with  Iodine  and 
Sulphiuic  Acid, 


» 


JlMBAPATn,  h  P-ftiV,  Mag.  [41  8, 161 ;  4,  18G  i  CT*m.  iSoc.  Qw.  J,  5»  177  ; 
abfitr,  with  remarks  by  Zam miner ;  Ann.  Fliar^n^  84,  14D|  Kopp's 
Jkhruhm-.  18f»2,  14^,  —  2.  FhiL  Jlatj.  [4]  6,  346;  jln«.  P/^r^rm,  tS8, 
207 1  J-  pi\  Chem,  61,  82 ;  N.Ann,  Chim,  Fkys.  40,  24lh  — a.  PhiL 
Jfo^t[4]  6,  271  i  J,p)\  Chem,  61,  87;  2  and  3  in  abatmci;  Kopp'ii 
JahrtsBher.  1853,  198.  —4.  PAiV.  Mag,  [4]  7,  S52  ;  Dini^L  134,  370; 
*^.  ;>r.  Chem.  62,  367  ;  Kopp^a  Jahre^ber,  1854,  156.  —  5*  P^<r7.  Mtitj, 
[4]  9,  366;  /,  ;;r.  CActji,  65,  880;  Kopfs  Jahrtuhtr.  1865,  150, — 
6.  P/iiV.  Mag.  [4]  14,  224  j  J,  pn  Ckern.  72,  104  5  Kopp'$  JaltrMber, 
1857,  405.— 7-  Chem.  Gat.  1858,  56  ;  J.pr,  Chetn.  74,  415*— 8.  CAem. 
Gmz,  1858,  70  j  J,  jar.  CAew^74,  411;  Complete!  Chem*  8m,  Qu.  */"• 
11,130.-9.  Chem.  Gat,  1858,  437;  abutr,  J^,  pn  CActa,  76,  304  j 
ii^jD.  C/f*>?i.  piife  1,  S^h  7  to  9  i  abatn  A'r>;i/;'j  Jfihrcsber,  1858,  864, 

lUrrJiNOEK  &  Stokes,  H7(r«,  -rlca4,  i?€r,  10,  106;  Fo^g,  89,250  s 
Kopps  Jf4/ir€^bm\  1853,  198, 

When  the  bi-add  ftulpbat©  of  a  cirichoiia-baBe  is  dissolvod  in  a 
wttnu  niixtiiro  of  ak^hul  and  acetic  acid,  or  in  dilat-o  eulpburic 
add,  and  mixed  with  a  warm  alcoholic  flohitioti  c»f  icxhno,  cry^tala 
6ep;u-ate  on  cooliijg,  and  are  to  be  washed  with  alcohol  and  Water, 
and  driod  at  93"*- 

The  cryBtals  contain,  in  all  case*,  iodine,  flulphiirio  acid,  and  the 
base.  They  exhibit  varioua  colonra  of  body  and  finifajco*  Even  in 
catremely  thin  plates  thoj  polariBe  light  very  completely,  and  possess 
also,  in  other  reajjcjcts,  the  optical  properties  of  the  toiirmalinii  or 
Nicholas  prism,  for  which  they  may  be  used  aa  ^iib*?titutea, 

A  solutiuu  of  the  crystals  colours  starch  blue*  It  predpltates 
nitrata  of  silver,  fomung  iodide  of  silver  and  a  componnd  which  is 
8olul>le  only  in  strong  nitric  acid.  The  crystals,  when  treated  with 
nitric  acid,  evolve  iLwliue-vaixvur  and  nitric  oxide;  tliey  di.sBolvt* 
cjuickly  In  oil  of  vitriol,  turn  red  in  cold  Btrong-  hjdiTjchloric  acid, 
and  form  with  the  builio^  acid  a  yelKnv   solution,  from  which  dall 


SI  2      lEIMAlY  KUCLRCS  C^^E";  OXUZlHniCLIirS  0«3P^^*- 


i  are  deposited  Am  doohoBe  xJatioe  of  the  o^teb  1 
J  decolorised  by  bydrtmi^diaric  idd,  soIiIiIb  sulphide^  mtr 
phoroas  aod,  and  chlodne- water:  tram  ll»  iol^Dii  treated  widi  kydn>- 
salphat€  of  ammooi&i  or  sulpliide  of  potaaRom,  aLkalia  pred|ntata  Uie 
chichoDa^baee.  Aqueous  a&alis  aad  alkalnie  eartbs  &betmci  the  i 
phmic  acid,  and  leare  a  yellow  reeidtie  oDnt&inmg  iodliia  aikd 
base.    The  crystals  dSsaolve  m  ammonia. 

Tbe  crystals  are  nearly  iDsoItible  ia  water,  but  ^sacStwB  8li| 
fo  cold  dilute  adds  and  in  weak  aloohoL  Tbey  dieaolve  with  tx 
Gotoitr  in  boiling  alcohol,  from  which  they  crystalEae  on  oocSmgi 
water  throws  down  from  the  solotioTi  a  brown,  amofphoos  precipitabC. 
Tba  caystals  are  nearly  insolnble  in  ether  and  in  chlornfona. 

If  a  solntion  con  tains  at  tbe  same  time  qninine,  qninldiiie,  rbt* 
chonine^  and  cinchonidine,  as  bwacid  bsUb^  tm^ture  of  todine  thfoirs 
down  Erst  the  quinine-salt,  then  a  mrxtnre  of  dnehonjdii^a-  and  < 
salts,  and  afterwards  quinidine-salt^  whilst  the  more  solilble  cim 
salt  crystallises  only  (mixed  with  qoinidine-eait)  wbaa  a  laige  i^ 
of  citjchoniiie  is  present*  Thus  the  presence  of  dncbonicfiiie  mmaAih 
nine,  or  of  quinidine  in  quinine  may  be  easily  reeognised. 


1.  Sulphate  of  lodoquitune.  —  MerapttaiU  m  the 
100  gramme.'^  of  bl-aeid  Bulphate  of  quinine,  1,440  ^rwmmim  of  aodlic 
acid,  and  120  grammes  of  dilute  sutfihnric  acid  (cont^iiuing  10  ptf 
cent,  of  anhydrous  acid)  am  heated  to  100*^,  and  a  solutioii  of  3i> 
gtammes  of  iodine  in  1|15U  granmiea  of  aiciibol  is  added,  wbefeopOQ^ 
vdlBf  prolonged  coftling  to  4*5'',  the  miiittiro  deposits  an  abmidaDOe  flf 
aystals,  which  are  to  be  washed  with  aoetic  acid  at  4*5*',  wn^ij^taiBaci 
repeatedly  from  boiling  alcx>ho]  of  sp.  gr*  0*838,  wai^hed  with  oold 
tileohol,  and  dried  at  32  ,  aud  at  last  orer  oil  of  TitnoU  Subseqttovttf 
llerapath  reo^m mended  100  granmies  of  I  '  '  s»  »>f  qimiiDii^ 
1/J20  grammea  of  acetic  acid  of  sp.  gr-  1-CM2,  1  lues  of  akoU 

of  sp.  gr-  0-8S7,  and  60  grammes  of  alcoholic  sohiUuu  ul  iu<iinc.  Ob  tkt 
p(r«piim.tioii  of  larger  crj^talft  for  opticTd  pu.rpoee«  nee  Hi^mpaih  (2  uid  4).  Eloa* 
gated,  rectangiilaTj  quadratic^  octagt»ual^  and  rhombie  ktmna^,  stellate 
giYiLijiB  of  needles,  or  large,  vcrj-  thin  plates.  By  refleeted  light  ihey 
eadiibit  a  shining,  cantharide^-green  a^lour,  with  metal  lie  ItiatTe;  If 
transmitted  light  they  a|*j)ear  very  pale  olive-green  or  oolourleaiL  aiid 
perfet'tly  traimparent.  The  alcoholic  solution  is  orangeKX.>loiiretL  Wbeo 
]KilariBed  at  right  angles  to  the  axis  the  lam i nee  appear  riHi,  browa- 
red,  or  bliick.  Sp.  gr.  =  1-895  at  15^*  —  The  ealt  disHolves  m  1,1  ^ 
(jaits  of  l>oiling  water;  in  650  parts  of  boiling  alcohol  of  sp.  gr,  0-J 
at  13*0^  3  in  50  parts  of  boiling  alcohol.  Dissolves  in  7^0  parU  it 
acetic  acid  of  sp*  gr.  1*042  at  15*5^  aud  in  60  parts  at  the  boiling  lieat ; 
on  pi-oloBged  boiliTig  iodine  is  evolved. 

The  crystals  [drlod  over  oil  of  vitriol  (Hauers)]  lose  2*49  p.  a 
(Herapath),  227  to  2-48  p*  c.  of  water  at  100^  (Haueni).  No  iodine  li 
pxpetled  in  drying,  but  tho  crj^etals  assume  a  brtiwubh-red  t-ulov, 
juid  turn  greun  again  only  on  absorption  of  water  (3  at-  =  :i'2i  p,c*  HU) 
i  Uauers). 
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Ilenpiitli  gftTO  the  ©ridentlj  incorrect  formuk  O«WH"^F,2(H0,S0*)  +  3  »q. 
He  Ibnnerly  found  10 '6  p.  o-  SO*,  32'6  of  iodine,  43 '7  of  quinine^  and  14-1  of  water. 
Hsuem'  emnljaia  vfu&  mfido  in  Kraut'a  labon^tor^'. 

L  Sulphate  of  lodetJiylquinim.  —  Either  thin  needles,  perft^ctly 
opaque,  or  thick  plates,  transparent  a-nd  purple -coloured  in  thin  iilm-^, 
and  of  a  shining  inctallic  green  colour  bj  reflected  lig*bt ;  or  dark  or 
orange-red  kinunte,  transparent  and  orange-yellow  by  tran^dnitted  light* 

S.  Sulphate  of  lodo^umdim.  —  When  a  dilute  solution  of  bi-acid 
sulphate  of  quinidine  ie  heated  to  70"*  or  80"*  with  one- third  or  half  its 
volume  of  alcohol^  and  a  hule  tincture  of  iodine  i.s  added,  long  four- 
fiided  prisma  of  a  deej)  ganiet-red  colour  ciystallige  out.  The  cr)*fitala 
are  purple-red  by  reflected,  and  dark  browu-red  by  transmitted  light. 
They  dissolve  in  121  parte  of  cold,  and  31  parts  of  boiling  alcohol, 
from  which  they  are  precipitated  by  water  in  the  form  of  a  dimamon- 
browB  powder. 

The  crystals  eontain  32*76  p.c.  C\,  iU  N.j3*98H,|  6'34  SO",  and 
39"73  It  corresponding^  according  to  Herapath,  to  the  formtda 
C*N'H"0*P,S(:>^,HO  +5aq.  — Other  and  opticaDy  difFerent  cjyatals 
are  obtained  when  tincture  of  iodine  is  dropped  Luto  a  strong  solution 
of  bi*a€id  Bulphato  of  qninidirje  Riixed  with  30  or  40  volumes  of  alcohol, 
at  a  temperature  below^  70°  {llerapath)  (9). 

4.  Sulphate  of  lockthflqtankHne  is  obtained  in  one  form  only,  re- 
embling  the  dark  pnrple-red  ethylquinine-Balt. 

5.  Sulphate  of  lodoquinicim.  —  Obtained  m  the  preparation  of  3,  as 
i  dark  blood-red  resin. 

6.  SuiphaU  of  lodmmchonim.  —  Long,  four*sided,  purple-black 
Deedlee,  deep  purple-red  by  transmitted,  dark  purple-blue  by  reflected, 
light.     Thin  lamijiSB  transmit  lemon-yellow  light,  —  ContaiuSj  on  the 

Fago,  27-70  p-c.  C,  3*31  N.,  3-49  H.,  50-41  I,  and  5^23  SO^,  and  is, 
n£ng  to  Herapath,  C**X*Hi*0n",S0H6  aq. 

7-.  Sulphate  of  Iod4)cimh(ymdine.  —  Obtained  in  three  different  formn, 
with  varj^ing  proix^rtiouB  of  water,  a.  In  green  laminae  having  a  blue 
body-colour  and  a  bra^s-yellow  surface-colour.  They  contain,  on  the 
average,  35  49  p.  c,  C,  4-31  IJ.,  8*63  60*,  and 39  22  U«,  K^mim^s^^x^i^^^ 
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According  to  Hempath,  to  the  formula  C^>T[I«0*ES(SO»,TTn  \ 

Tlieye   crystals  al>fM3rb  light  as   powerfully  as  tbo   ip^  — 

^,  wiien  a  is  allowed  to  remam  long  in  the  mother-liqii^  i  -  ..,.,u,in^ 
Bulphunc  acid,  long  golden-yellow,  silky  needles  are  fnmied;  tbry 
contain  4  at.  water  more  than  a,  and  may  be  reconverted  ijito  n  hj 
crj^'Rtallisation  from  alcohoL — -c.  The  needles  retain  their  yellow  ccilimr 
in  tho  air,  but  become  olive-grcen  over  oil  of  vitriol  oral  100",kM*m:H' 
5 '32  p,  c.  (=  6  at.)  of  water,  The  olive -green  salt  is  likewise  ^r^- 
verted  into  a  by  crystallisation  from  alcohol. 

8,  Wittstein'B  dnchomdine  jieldaj  with  Iodine  and  sulphuric  add,  - 
salt  having  a  deep  bistre-bmwn  body-coloiir,  and  a  reddish-brown  wm* 
face-colour.    This  aalt  differs  from  the  foregoiiig,^ — (Ilerapiith.) 

AlTEXBHC  TO  THE  ClKCHOKA'&l&iS* 

1,  Cmchma-t^eiiow.  When  the  ethereal  eiLtract  of  diichoii»*bMk  b 
exhausted  with  cold  water,  and  the  solution  is  evaporated,  there  tt^naiD* 

a  yellow  extractive  colouring  matter,  having  a  harsh  ta8t/>,  and  forming 
i\  ith  hydi'ate  uf  alumiiia^  a  lake  wliich  is  uot  afifect^  by  aleuht>lt  hd 
frf>m  which  acids  precipitate  the  colouring  matter  in  a  slightly  reddcod 
condition  (Ileiiry  &  Flisson,  J,  FhartfU  13,  ^71>.  The  yellow  b  eiai^ 
soluble  in  wak-r  and  alL-4>hol,  and  f^ltghtly  soluble  in  other.  It  is  |itv> 
cipitatc"!  by  bai^ic  acetiite  of  h/ad,  but  uot  by  tail ar -emetic  or  tiudiire 
of  galls  (rdletier  &  Uavcntou), 

2.  Bitiir  AlkalM  of  Carapa^barL    Eitracted  from  the  bark  hs 

boiling  alcohol,  after  previous  exhaustion  with  ether  lujd  cold  alcabdl 
The  red  tincture  is  evaporated;  the  residue  in  cxhau.^tod  with  bciii^ 
water;  the  solution  is  boiled  with  magnesia ;  aJid  the  alkaloid  is  ti* 
triicled  from  the  precipitate  by  boilmg  alouhtd.  —  Yi'llowij^lt,  vwjr 
hitter,  alkaline  mass,  whose  alcoholic  sol utiOTiis  preei pi  1  tiiidBH 

ttf  galls  and  by  oxjalate  of  ammonia,  the  prtH!ipitate  witli  .  .  refegttit 

beiitg  solitlile  in  acetic  acid  and  easily  iu  alcuhol,  —  The  £h.^uiIi3  h  «* 
crystalliHiiblo  tretroz  &  Uobinet,  J*  rhunth  7,  54t>  5  iT.  JK  6^  i,  IH}, 

8.    0(ypitieht~hark,  which,  acooMliig  to  PeiTflm,  1a  nhtalnr^  tmm 

CVof^n  P^u^/ocAwjrt,  contains  a  bitter  organic  b'  '   **  ,f,J 

precipitidjle  fi\>m  its  salts  by  amiironia.    It  a^/-  tl 

clilui'iny- water  and  ammonia,  like  miiniuts  (ll^wwxi,  i%mm*  ^.  ^ww^ 
14,  31  J) ;  Vhurm,  VitHelj.  4,  458). 
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Hcidelttcrg  1^24  %  Mng,  Phurm.  7,  287. 
HoeiiKiSK.     Apert.  56,  lft4. 

Oastkll.     Sckweii,  Pharm.   W^kmscftn    1B65,   97 1    J^T,    H^ftrU  IK 
211. 
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Prtpurfition,  The  Iwirk  is  repeatedly  boikd  with  alcohol  j  tho 
Ultnitc  ja  distilled  to  rt^movo  thei  greater  part  of  tlie  akTohri! ;  tho 
residue  is  disBolved  iu  water;  and  tho  filtered  sohitiou  is  inixcid  with 
h\%s\e  fK!etato  nf  lead^  and  tht^o  treated  with  liydroHiilphuric  acid,  with- 
out fUtering,  till  the  whole  of  the  load  Is  precipitated-  After  filterini^ 
from  8iilphide  of  lead,  tlie  liquid  m  mixed  with  sulphunc  acid,  which 
throws  down  gramdes  of  sulphate  of  jaiiiaicinC|  more  of  which  may  Iw 
obtaiucd  by  evafjomting  and  cooling  the  remaining  liquids.  The  sid- 
phate  is  collected,  presided,  and  dissolved  in  water,  and  the  solution  la 
^gested  T\  rth  cm  Ixinate  of  hairta,  filtered,  and  evaporated  to  crystal- 
lisation (Iliittcnsehiuid)* —  Wfien  tlic  solutiun  which  has  been  freed 
from  lead  m  eYaporaUnl  to  diyneeSj  and  the  refiidae  is  exhausted  with 
a  little  cold  alconol,  acetate  of  jamaicine  rei£taimi  uudiasolved^  whilst  a 
mUom  cohering  maiitr  id  taken  up,  though,  according  to  Buchner,  this 
latter  is  nothing  but  imptiro  jamaicine.  —  Buchner  mixo»  the  extract 
prepared  with  hot  water,  after  drying  and  [X>wdering,  with  frcslily 
Ignited  charcoal,  and  extraetB  the  jamnicine  from  the  mkture  by  re- 
{leated  treatment  ^"ith  warm  alcohol. 

Propertk3,  Pomegranatc-yelloWj  &emi-transparent  quadratic  tables, 
mehing  hulovr  100''  (Ilutfeenschniid).  Yellowish -brown,  cryfttiillinc 
powder,  or  yellow  needles  (Gastein.  Inodorous  and  bitt^er.  Neutral 
to  Te<jetal4e  colours.     Not  decolorised  by  cliavcoal. 

when  fieated  it  mclt^^  to  a  brown-red  liquid,  swells  np  very  much, 
and.  burns,  glviiig  off  vapours  which  redden  turmeric  and  smell  of 
roABted  cocoa. 

According  to  HUttenschmidj  jamaicine  dlsAolveft  c^a§ily,  at^ording  to 
Bnchner,  with  difficulty,  in  waier.  The  solution  in  50  part*  of  water  ia 
of  a  fine  yellow  colour  (Winckler).  —  Fotctsh  and  ammoma  colour  the 
aqueous  solution  red -brown  (Gastell)* 

The  salts  of  janiakine  are  bitter*  crystallinej  fioluble  in  w^atlJr  and 
alcohol,  and  are  not  decoloriaed  by  animal  charcoaL  Aqueont*  jamaT- 
cine  preclpttates  most  metallic  salta.  —  The  phmhhate  forms  lemon* 
yoUow  gran  ales ;  the  «r^/^J^a^«  sulphur- yellow  needles;  also  the  hifdro- 
chluraU^  which  melts  below  100^.  The  nitrate  iortns  yellow  ciy«tHlline 
crusts,  which  dissolve  in  water  and  alcohol  and  meU  below  100***  — 
Aqueous  januueirie  is  precitiitated  in  the  crj^atalline  form  l)y  oxtdic  acid 
aftor  somo  time,  but  not  by  tartaric  acid  {fliittenachmid}*  —  Jamaiciue 
exhil»k*i  the  behaviour  of  bcrberine  towards  iodide  and  hiniodide  of 
potass* urn,  hichiQuam  nf  jiot^^  nitrate  of  siher,  hyposulphite  of  mda  and 
sih*€r-ojridej  chioridii  of  gold^  and  cyanijdc  of  polamum:  mineral  ocidii*  in 
excess  also  precipitato  aqueous  solutions  of  its  salts*  ChlorophUiJtaie 
of  jammcim  m  throwTi  down  aa  a  reddish -yellow  gelatiuoua  precipitate, 
wmch  becomes  floccnlent  on  warming,  and  contains,  at  100"*,  17*75 
p,  c.  of  platinum  (calc.  for  chloroplatiuate  of  berbei'ia©  r^ukes  18-22 
p,c,  PL)  (Qafit^U)- 

Acetate  of  Jama'kine.  —  If  the  liquid  obtained  in  the  preparation  of 
jamaicine,  after  |)recipitat  In g  the  lead  by  hydj-osulphuric  acid,  bo  eva* 
flora ted>  without  addition  of  sulphnric  atnd,  the  remaining  granular 
extriici^  exhausted  with  a  littlo  cold  alc^Tliol,  and  tho  nndissolvi^d  por- 
tion purified  by  recrj^stallisatioa  from  water,  yellow,  hitter,  four-sided 
tablofl  Are  obtained.    Thf^o  tablce  mdt  below  100%  cvoV^o  tsc^  ^yV^wv 
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iflfai^  tras  M  para  ted  M  pHiified  by  wdtais  witli  cold  wst 


WMie,  ^€iy  iai^  MJ^t  ^*<»My  BfJ^**,  haviiig-  ajyut 
Ufllg.    WidioiEl*actiaii  oo  |%oa^^  iadosee  of  two  grmiiis.    Kentftllia 
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WlMi  csrefollf  i 
b«t  tlw  gicster  part  F 
liliee  nehed  qo^dttei  atid  leav«i  m  ODBiba«t^lp  chaitoal 
Wbea  lieal«d  in  a  glam  vienel^  it  emits  an  odoor 
Iceniii*  and  yMdi  a  hnnid  which  reddena  immeciep  and  ItMwm  ekl^ 
coat  (mUeiiidiiDid).  With  nitric  add  ociiitaiiiii^iiititNia add,  HrieU 
iff!  a  Tiolet,  thttu  a  brilliant  pi^^dan-blme^cdiCiilftDd  UspM  (Huttoi* 
tdudit  Winckler  obtained  with  strongs  nitilc  add  a  odoQileaa  8oltt* 
tioBt  niiicfa  4?TolTed  nitrogen  in  abnndanoe  over  the  wat^r-biUli,  «al 
[rft  a  reiidne  ftolnble  in  water  witb  yellow  ooluar,  -^  Oil  of  rdcHif 
4ii«ol^M  mrlnafnlna,  forming  a  colourl^s  liquid,  witjcb  tuma  browi 
when  heated  (Wtnckkft). 

Stifinaialne  dtasolve^  vefj  eiightly  m  cold,  bat  meify  in  boibf 
wmier:  tlm  eictlution  In  not  affected  by  iodine,  acnuioniaf  mercama 
nJiTdtc*,  or  tifjeture  of  galls  (Huttei^Behiiiid;  WincUer). 

^^urinaniine  dispolvefl  very  easily  in  dilute  mtlphwic  and  k^fdroeUmt 
tmdM.  ThesoJution  in  dulphuric  acid  yields  erystnlitnelatnitim oil anpH 
ration,  thf^  (lolution  in  hyilrfx^hloric  acid,  white  needloeywUcA lam nite 
and  ojtai |iit^  in  wiitf^r  ( liuttcnHcbmid)*  By  evaporatiDg  the  l^fdrocillofk 
tioiti  Holuiinn  ovLT  thi^  water- hath,  VV^inckler  obtained  a  ootowleaitliaft- 
pan^ht  n^Hiduf^,  which  reddened  litmug,  precipitated  trfhrOTWItp,  W^ 
turned  milk-white  when  digested  in  water. 

inaminG  diaiolvas  in  caustic  pottuh  more  freely  than  In  watir:  <s 
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eTapamtiiig  the  solutfoti  a  white  pellicle,  mada  up  of  nodules,  rctnaina 
(Huttenschmid), 

Suiinamine  is  nearly  insolublo  in  cold,  slightly  soluble  m  boiling 
alcohol  J  aud  insoluble  in  tthtr. 


6.  Pereirine. 

Goos.     MeperL  7C,  32;  Marnu  Centr.  1839,   GlO;  Bcrz.  Jahnsher.  2o. 

372, 
PERETFr.     j:  Chenu  mid.  26,  1G2. 

An  alkaloid  contained  In  Coriej:  Perttrm  from  Brazil,  which  is  pro- 
bably obtained  from  a  species  of  Cerhera  {ILindbttch^  y'm  [21,  57). 
FiTBt  prepared  by  Blank  in  Rio  Janeiro,  then  by  Dos  Santos,  and  lastly 
by  Goes* 

Prepm^cUion.  The  bark  is  exbansted  with  acidalated  wat^r,  and  the 
extract  preci|>itated  by  aqueous  ammonia.  From  the  precipitate  thug 
obtained,  the  peroiriue  ia  extracted  by  etlier,  wlijcli  Waves  it  on  evapora- 
tion, and  tUe  ressitlue  is  purilied  by  solution  in  dilute  hydrochloric  acid  nud 
precipitation  by  ammonia  (Groos),  Yellow,  but  not  colourless,  pereiriiu* 
Is  obtained  also  by  decomposiug  the  platinimi-Balt  with  hydroaulphunc 
aeid,  and  pi-ecipitating  the  acid  solution  with  ammonia  (Berzelius). 

Pr'optrties.  WliitiBh-yeUuWj  amorphous,  very  bitter  powder.  Ac- 
cording to  Peretti,  it  may  be  obtained  from  alcohol  or  uther  in  granules. 
Has  an  alkaline  reaction. 

Pereiriue  melts,  when  heaiedj  without  loss  of  water,  to  a  blood-red 
laassi  emitting  an  odour  of  melted  qntnine,  and  afterwards  puffs  up, 
blackens,  and  leaves  a  porous  charcoaU  —  When  submitted  to  diy  dis- 
tillation, it  evolves  ammonia.  —  Dissolves  in  strong"  nitric  acidi  with  fine 
purple-red  colour  (Pellctier,  /.  Fharfn*  26, 16^),  with  blood-red  colour, 
which  cluiTiges  to  gre^nsh-brown  and  disappears  on  dilating  the  solu- 
tion (Goos),  A  solution  of  sulphate  of  pereirine,  redUoned  by  nitric 
acid,  J 8  not  precipitated  by  ammonia  or  potash;  on  evaporating  the 
IWJlntion,  bitter  white  grannies  and  needles  are  obtaineil,  which  are 

i  ^Ufain  reddened  by  nitric  acid  (Peretti)*  —  OU  of  vitriol  dissolves  perri- 
Tine,  with  fine  violet  colour,  changing-  to  brown,  and  on  dilution  with 
water  to  olive-green,  and  lastly  to  grass-green. 

Pereirine  dissolves  veiy  slighuy  in  irata;  to  which  it  imparts  its 
bitter  taste.  —  It  combines  ^vith  acids  to  form  neutral,  amorphous 
salts,  which  are  for  the  most  part  soluble  in  water  and  alcohoh     The 

'^Dlution  in  dilute  miphuric  acid  yields  indistinct  ciystallinc  granules  on 
evaporation  (Peretti). — Aqueous  solntioiLs  of  pereirine-salts  are  pre- 
cipitated jxdlowish-wliite  and  pulverulent  by  oxalali  of  pfftmh^  I  nit  not 
by  free  oxaUc  acid.  —  Hf/drochiontU  of  pereirine  prodiices  with  hicMoride 
of  platinum  a  yellow  precipitate,  but  afightiy  soluble  in  water  (Berzehus), 
Pereirine  dissolves  in  alcolwi  and  ethtr. 

7.  PitoT/ine.  —  OccxirBy  according  to  Peretti  (i^,  J.  Phmm.  21,  515)^ 
in  China  bicohr  ( Wigg,  425),  which  was  e3ianiined  by  I'eretti  as  China 
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piioj/a,  —  An  aqueciuji  extract  of  the  bark  la  trt^U$d  with  ftlcDholaf  $l*i 

tlKJ  tincture  is  diluted  and  distilled,  and  tho  aqueous  residue  prmpJIllHi 
by  amuiODla.  The  precipitate  m  trmtcd  witti  etiier,  wblch  UJ^m  up 
tauriate  of  pitoyiDef  and  leaves  a  rei^iduc^  solubia  in  boilings  water. 
Tins  solution  is  mixed  with  siilpburic  acid  and  piu'ified  bj  nuj 
charcoal ;  the  excess  of  acid  is  removed  bj  means  of  lime ;  and 
snlatian  is  evaporated.  On  dissolving  the  resfduc  in  alci:*bo!,  and  e 
rating  the  filtrate,  fan -shaped  crystals  of  sulphate  of  iKitoyine  rciuam. 
—  Pttoyine  tastes  bitter  iu  solution,  though  not  in  the  solid  etate.  It 
melts  above  ICmj"*,  giving  oil  ver>*  bitter  vapours,  which  stiUiiiie  in 
needles,  and  afterwards  einpyreiunatic  products.  It  is  r^r  -  — -  -  i  \^y 
boiling  nitric  acid.     Fonns  with  sulphuric  acid  n  cr\  .  hI 

with  acetic  acid  an  uncrystallisablc  salt.      DfssolTot  in  water  aiiij 
alcohol,  and  veij  easily  in  ether, 

Sinc^  Peretti*8  bark  contained,  accordmg  to  GullMinrt  (HtiL  da 
dro^iu'^j  8,  lil),  a  large  quantity  of  quinine  and  cmcbonine,  bid  pit^ 
yine  cannot  be  regarded  as  a  distinct  gnbstanco  (Gerhardt,  Ihuti.  i 
105), 


SylYic  Acid, 

Pnverdorbew,    N,  Tr,  8,  1,  21 1  abstr,  P^ffff.  7,  31L— Pt>^y.  8,  40,a9d 

407 ;  11,  as,  230,  and  dm  ;  14,  IIG;  17,  18«- 
TROMMsoonrF.     Ann.  Pharm>  IS,  169, 

KosK.     /%-/.  33,  42 1  Ann.  Fharm-  13,  184,  — Pop^.  53,  374* 
L\rRK?cT.     Ann.  Chim^  Fhifs.  65,  S24  t  68,  3115;  7i,  451)  {  Am 

34,  272.  —  .V,  Ann,  Chtm.  FhtfK  22,  451) ;  J,  pr.  Chttfu  45,  ei. 
SiKVEfiT.     ZfifSf^hr,  fi'rr  <L  gtn*    NuhinmmtnBchafieH^  14,   Bile   iPif/' 

Ja!irtsh€7\  1859,  508, 
Malt.     Wim.   AceuL  Ber.  44,    121;   KrtU    EeUichr.  5,    47;    Kvfft 

Johruher.  1861,  889- 


DiscoTorad  and  inTC*ti«(itod  by  UnvcrdorWiii  but  ooafouniUnl  bjf  hb 


liikir  inTOiligntoPi  «iC4^pt   Midj",  with  liluL'tje  *w*iflf  the  iwtid  rxii»tinj?  tr^Aj 
ill  pine*fcib.    OmBg  Uj  Uii*  confnitioii,  it  [r  s        ■  "  '     "  f 

ti>  iitJetJc  ami  whii^h  to  sykic  mnd*     tf  n^cni.  i 

prindpiillj  an  urid  pTTpjmn'^d  with  ffiihtliimiMinu  —  lh- mt  i,j.v  -.,1*^11    »••  m-      L 
Bt4ittirucnti^  iipplj  iK'tt^r  to  %y\vtc  »cid,  though  Idi  mot  hod  ol  prrpattttiOB 
yii3ld<9d  ftbifib  add  ( K  r,  K 

Two  ■odi  found  b^  B&up  (^ijiN>  C%i«i.  P%i.  31,  10^  phot^. 

peniim>  (J.  Pl^tm,  13^  02)  »p|>Mr  lo  beWtig  to  thia  1l0c^* 


■&di{l     J, 
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FumtaHon  and  Pre^mratton.^^l.  Fhm  Ahkitc  miL     An 
ftolTitfnn  nf  abiotic  acid  is  precipitated  by  dilute  Kulfihnric  ndil,  < 
h;i    '  ryiHt all ine  precipitate  is  wa.-ihed  with  alcohol,  Mid  alti 

cr\  l^fi^om  that  liipiid  (Maly).  —  Sylvic  acid  w  tiblaiMd  illA. 

together  with  Rylvinolic  acid*  by  mwAhig  hytb"ochkirw3  »dd  fM  tofc»  • 
flolation  of  abictic  acid  ui  alcohol  (Maly), 


I 


2.  From  Tl^iite  Pitch ^  Cofophon^^  4*^.  —  '\^^llit*?  pitcli  ia  aHmvcd  to 
fetand,  covered  with  an  ©fjtial  quantity  of  tikohol,  till  it  is  compltit<?ly 
«atu  rated  with  the  liquidj  aud  until  the  turpentiDe-like  deposit  formed 
at  drst  has  become  crystalline.  It  ift  collected  oa  a  clotn,  triturated 
with  a  little  alcohol,  waRhed  with  that  liquid  on  the  filter,  and  after- 
wards disgolved  in  a  Bmall  quantity  of  hot  absolute  alcohol  containing' 
Bulphunc  acid  :  the  sr)hitiim  cijoIh  to  a  cryHtallinc  mabS*  Fiirificiition  m 
cffocted  by  pressing  the  crystals,  and  repeatedly  subjecting  a  hot 
alcoholic  solution  to  fractional  precipitation  with  hot  water,  whereby 
the  less  pure  portions  are  thrown  do\vii  fir^t.  The  aleoliulic  s<jlution, 
mixed  with  a  quantity  of  hot  water  barely  sufficient  to  prodace  tur- 
bidity, yields  large  cryBtala  on  cooling  (Trommadorff), 

Kiee  had  pro riou^Iy  obei?rTcd  tli&t  luiidj  pruJtu?«  lai^  crjit«Ii  in  tha  akoholio 
Bolution  of  Tihite  pitch,  Uiivordorben  puriJifd  lii«  cTlrie  ftcid  by  dissolrmg  it  iu 
2  p»irt»  of  ubaolutc  lilcotitil  tJuntni4xing  -|^tb  of  oil  of  vitriol  t  Sit5>  ert  proceedied  ia  a 
imiibir  murau^r.     Rose  iiud  Liebig  obtuined  thdr  aind  from  Tronixuadorff, 

Ijaurent  boili  pinc^reim  witli  water  to  irce  it  from  turpcntiiie  ;  extmcts  the  pinio 
Bfold  bj  means  of  cold  ^oohol^  and  dbsolret  tlio  rcsidae  in  bodiug  olcoboL  The 
polution  OD  cooling  jioldfl  oryetuLi,  which  ore  freed  fkim  &dlicringoLt  bj  w^hiit^  with 
cold  aJcoholT  und  recrjstallisation  from  boiliDg  bI(^1io1.  Utiverdorbt^n^  and  likewiso 
TrommBdorir  and  8ioyert,  employ  similar  methods.  The  product  thus  obtained  is 
AbiHie  acid  (Malj). 

IIiOTtg  itondiiig  of  the  ftliy>lioli{?  eolution  ledttccs  the  jicld  of  tbo  orj^tok  (SicTcrt) . 
Properties*  Coloiu-lees,  transparent,  tabular,  rhomboid  al  prismB, 
with  four-sided  flummits  (Uuverdorben)  j  indistinctly  cryiitalltne  masses, 
also  triang'iilar  laminfe  (Rose ;  Laurent).  Right  prismatic  ?  According 
to  Sievprt,  they  are  doubly  ohliriue  prinmatic  (triclinic).  The  cryetala 
exhibit  the  faces  m,  U  and  a  {Fig.  CG),  but  with  peculiar  hemimorphoua 
development.  Of  the  octahedron  a  m  particular,  only  the  up]>cr  left 
I^Histerior*  and  the  lower  right  posterior  are  developed,  so  tliat  the  left 
half  of  the  prism  dit^appear^,  and  thti  face  ajipeara  in  the  fonn  of  a 
triangle.  Antenor  ii  r  pofeterioi^  n  =  ilfj'' ;  «  :  A  =  132°.  The  rcinulning 
Tipper  octahetlral  face  makes  with  the  auterior  face  t  an  angle  of  71^*^; 
th©  lower  4:>ctabedral  face  wit\\  the  poaterior  t^  an  angle  of  110*^.  The 
plane  angles  uf  the  triangTiliir*  faces  i  am  90"^,  45"*,  and  ib'^*  Vitreous, 
veiy  brittle^  triturable  to  a  white  powder  (Sievert).  —  Does  not  lose 
w«igrht  at  100^,  or  in  a  vacuum,  and  melt^  without  loss  of  weight 
(TInvetdorben)  at  152*5  \  but  becomes  quite  fluid  at  higher  temperatnres 
(Tromuisderff).  In  a  wann  tube  the  crytitaliiaed  acid,  as  well  a«  that 
which  has  been  previously  fusedj  melts  at  162°,  Imt  when  heated  in  a 

I  retort  it  cakes  together,  partially  at  118*,  and  completely  at  150*,  and 
mdtA  to  a  thin,  dear  liquid,  w^hich  turns  thick  at  120°,  viscid  at  110**, 
and  soUdifies  to  a  glassy  mass,  afterwards  melting  par tiaUy  at  135*,  and 
c^jmpletely  at  155°  (Sievert)*  Tlxe  lower  tncltinp-point  of  the  pi-eTtomlj 
inelt^d  imiorpbou»  acid  had  been  proviouslv'  obserred  bj  Woldop,  {Ann.  Fharm.  41, 
155.)  _  Sylvic  acid  sublimeft  partially  at  170°,  in  a  thin  crust ^  which, 
when  dissolved  in  alcohol,  yields  crj^atalfl  of  the  unchanged  acid  j  the 
residue  turns  dark-red  at  240**,  hut  does  not  boil  even  at  290''  (Sievert), 

»I>i»til(i  without  much  decomposition,  yielding  a  trace  of  water,  and  a 
colophouy-Iike  distillate,  ati  alcoholic  wohitiun  of  which  yields  crystals 
of  uiichanged  ^ylvic  acid,  whilst  thin  residno  coMtains  a  trace  of  char- 
c^jid  (LaureDt).  —  Inodorous  and  tasteless  j  reddens  Utmus.  Eotates  a 
ray  of  polarised  light  to  the  left^  mom  powerfully  than  piuiario  acid* 
*     gr.  -  iaaUatl8°(Sieveit)> 
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SYLVIC  ACID.  821 

b.  MoHO-acidn  When  aylvic  acid  is  boiled  with  6  parts  of  alcohol  and 
with  carbonate  of  potash,  the  filtrate  on  cooling  deposits  delicate, 
white  needles,  which  may  also  be  obtained  by  mixing  the  salt  a  with 
alcoholic  sylvic  acid  (Unverdorben ;  Sievert).  Melts  to  a  resin  when 
heated ;  dissolves  very  slightly  in  water,  slowly  in  20  parts  of  alcohol, 
more  freely  in  hot  alcohol.  Dissolves  abundantly  in  warm  ether  and 
oil  of  turpentine,  and  to  a  less  extent  in  olive-oil  (Unverdorben). 
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c.  Quadracid.  —  Boiling  alcoholic  potash,  neutralised  with  sylvic 
add  and  cooled,  solidifies  to  a  crystalline  mass,  which  may  be  purified 
by  reciystallising  and  pressing.  The  same  salt  is  precipitated  front 
alcoholic  sylvic  acid  by  an  alcoholic  solution  of  acetate  of  potash.  — 
Fine,  silky  tufts  of  delicate  needles.  Decomposes  when  boiled  with 
water,  jths  of  the  acid  being  precipitated,  whilst  the  mono-acid  salt 
remains  in  solution  (Sievert). 
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The  Boda-Balt  is  obtained  in  crystals  by  boiling  alcoholic  sylvic  acid 
with  excess  of  carbonate  of  soda  and  cooling  the  nitrate  (Unverdorben). 
—  The  baryta-salt  dissolves  in  3,000  parts  of  water,  in  6  parts  of  cold, 
and  less  of  boiling  absolute  alcohol,  from  which  it  is  deposited  in 
microBCopic  crystalline  flocks  on  cooling  (Unverdorben). 

Solvate  of  Lime.  —  The  solution  of  the  salt  in  cold  absolute  alcohol 
depoBits  colourless,  shining,  crystalline  granules  on  spontaneous  evapo- 
ration (Unverdorben).  —  The  mono-acid  salt  is  obtained  by  the  double 
decompoBition  of  sylvate  of  potash  and  chloride  of  calcium,  and  a  salt 
containing  a  smaller  proportion  of  lime,  by  precipitating  alcoholic 
Bylvic  acid  with  an  alcoholic  solution  of  acetate  of  lime  (Sievert). 


40  C 

29  H 

...    240    

...      29    

...      24    ...., 
...      28    

....      74-76    .... 

903    .... 
....        7-48    .... 

8-73    .... 

Siorert. 

....      74-45 

8-78 

8  0 

CaQ 

8-36 
8-41 

C«H»CaO^ 

...    821     

....    100-00    .... 

....    10000 

Sylvate  of  Magnesia  dissolves  in  all  proportions  in  alcohol  of  65 
per  cent,  and  in  absolute  alcohol ;  from  the  latter  solution  a  double 
Volume  of  water  throws  down  a  coloiurless  semi-fluid  salt,  which  dries 
tip  to  a  transparent  resin  in  the  air,  and  dissolves  in  ether  and  in  rock- 
oft. —  The  sylvates  of  manganese  and  einc  arc  soluble  in  absolute 
alcohol. 
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JWim^f  '/  SIt^.  —  C?7-«£k:n9es  frcvi  ikoM  in  sliiiiiDggnuiiikiA 
^pocimM-rctf  «^K»m>:cL. '  Wbeci  b^Oed  vith  potash  and  oil  of  tnipei- 
tme,  h  litl&T>e>  2ike  mMSe  •:«  f^rer.  —  IHsretm  in  15  parts  of  ooUi 
and  in  a  «s:jLL€r  ti^.tCT  cf  ty-Hnvg'  aloc^ioL  and  iTimtantanOTHttj  * 
ether.  whicL  takes  h  ::p  rrrci  water  when  ffospended  therein  (Unvcr^ 
doiben).  —  The  f^wff^Tate  rrMiaced  by  alooholic  nitrate  of  silver  ii 
alcohc^Uc  sTlric  ac2  i  on  ad'liti-3Q  oi  ammonia,  oontaina  26*01  n,  c  of 
silver  (1  at.  =  ft;  4  r^  c.  A^.)  (Row).  The  silTer-aalt  pr^iared  viA 
svlvio  aoid  obtained  bj  the  first  method  (p.  dl8)^  containa  26*86  p^e. 
silver  (Malv^. 

Sylvic  acid  disscJves  in  acftic  aa'J.  It  dissolves  rerj  slightljin 
cold  alcohol  of  65  p.  c^  and  in  about  S  parts  of  the  boiling  liquid,  fitja 
which  it  crystallises  on  cooling,  about  ^th  only  remaining  in  solntkia 
It  dissolves  in  about  3  parts  of  cold,  and  1  (^  of  b^Rng  absotnl* 
alcohol  or  ether,  and  is  thrown  down  from  the  f<»iner  aohitionlijtf 
equal  quantity  of  wsUt,  as  a  semi-transparent  oil,  which  hardens  loi 
crystalline  solid  on  addition  of  more  water,  or  on  exposure  to  lbs  air 
(Uuverdorben).  Sylvic  acid  dissolves  in  10  parts  of  cohL  and  iB  4* 
of  boiling  alcohol  of  92  p. a;  more  freely,  theief<Me,  than  tta* 
le vert).— It  dissolves  in  acetic  ether^  rodxnl^  and  oil^mr^ 
lout  crystallising  therefrom  (Uuverdorben). 
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Pimaric  Acid. 
C*«H*W  =  0*>H*  0*. 

Laubent.    Ann.  Chim,  Phya.  72,  384 ;  Ann.  Pharm.  M,  272.  —JV.  Ann. 

Chim.  PhyB.  22,  459;  CompU  rend.  21,  868;  J.  pr.  Chem.  45j  61. 
SiSYEBT.    Zeitschr.fur  die  geeammt.  Naturwiesmech.  14,  811. 

Occurs  in  the  tmpentine  oiPinut  marilimay  wliich  hardens  to  gdUpoi  in  the  air, 
and  also  in  colophonj  from  Bordeaux.    Compare  p.  819,  and  Ahietie  acid. 

Preparation.  Galipot,  which  occurs  in  coramerce,  mixed  with  tur- 
pentine, is  freed  from  the  latter  body,  broken  up,  and  digested  with 
a  mixture  of  1  part  of  ether  and  6  parts  of  alcohol,  which  is  poured  off 
after  standiog  for  a  short  time.  The  undissolved  portion  is  again 
treated  twice  in  the  same  way,  and  then  dissolved  in  boiling  alcoDol : 
on  standing  for  some  days  the  solution  deposits  crystalline  crusts, 
which  are  removed  from  time  to  time,  and  purified  by  recrystallisation 
from  boiling  alcohoii  (Laurent).  Or,  Bordeaux  colophony  is  washed 
with  cold  alcohol,  and  the  residue  is  dissolved  in  boiling  alcohol  and 
allowed  to  crystallise  (Laurent). 

Properties.  Wliite,  nodular  crystalline  crusts,  consisting  of  micro^ 
scopic,  rectangular,  or  sometimes  six-sided  prisms  (Laurent).  Thin 
laminae,  derived  from  a  quadratic  prism,  often  truncated  at  the  edges  or 
acuminated  (Sievert).  Molts  about  125°,  and  soUdifies  only  at  68°  to  a 
transparent,  or  sometimes  granulo-crystalline  mass.  The  acid  dried 
in  a  vacuum  loses  -/^ths  p.  c.  of  water  when  melted  (Laurent).  Buns 
together  at  120°  to  135°,  and  at  158°  melts  completely  to  a  clear 
liquid,  from  which  some  of  the  acid  sublunes  unchanged  at  120°.  In 
a  narrow  tube  the  crystallised  acid,  as  well  as  that  which  has  pre- 
viously melted,  melts  at  155°  (Sievert).  Sp.  gr.  1-1047  at  18^  Exerts 
a  left-handed  action  on  polarised  light,  less  powerful  than  sylvio  add 
(^Sievert). 

Laurent.  Sievert. 
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laomeric  with  syWic  acid.  —  Maly  is  inclined  to  regard  pimario  acid  as  abietio 
acid,  C*H**0»<>,  in  'irhich  I  agree  with  hhn  (Kr.). 

Amorphous  Pimarie  acid.  —  CrystaUised  pitnario  acid  becomei  amorphoiiB  on 
keeping.  White  crystalline  crusts  of  pimaric  acid  lost  their  transparency  in  three 
montha  and  became  yellow  and  friable.  When  dissolved  in  boiling  alcohol,  they 
yielded,  on  cooling  and  evaporating,  an  amorphous  syrup  free  from  crystals.  The 
acid  thus  idtered  dissolves  in  its  own  weight  of  alcohol,  froln  which  it  doef  not 
cfratallifle.  It  is  thrown  down  from  the  solution  by  water  fl4  a  soft  maai,  tmt  Still 
poflMMce  the  composition  of  the  crystaUised  acid  (78*45  p.  c.  C,  9*68  H.,  11-98  O.). 
Tliia  alteration  does  not  occur  with  the  fused  acid,  nor  with  that  dissolved  in  akohol 
(Lfturent).  Laurent  afterwards  regarded  amorphous  pimario  acid  as  identical  with 
pinio  ftcia  (see  below). 

Deeompoeitions.    1.  Pimaric  acid  assumes  a  yeWowAjiONm  cs^oiva  otL 

^  1 
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the  crystallised  acid  (Laoreni).     Crytals  are  stUl  obtained  from  the 
alcoholic  solution,  even  after  long  standing  (Sievert). 

LaurenVs  Puromaric  acid.  —  Obtained  by  the  dry  distillation  of 
pimaric  add.  When  the  colophony-like  distillate  is  triturated  with 
twice  its  weight  of  alcohol,  the  solution  produced  at  first  quickly 
becomes  turbid,  from  separation  of  crystals  of  pyromaric  acid,  which 
ai*c  purified  by  washing  and  recrystaUisation.  —  Triangular  tables, 
melting  at  125**,  volatile  without  decomposition.  Contains  78-27 
p.  c  C,  and  9*90  H.,  or  the  same  proportions  as  pimaric  acid,  from 
which  it  differs  by  the  fact  that  when  its  boiling  dilute  alcoholic  solu- 
tion is  mixed  with  neutral  acetate  of  lead,  it  produces  no  precipitate  at 
first,  and  after  some  time  only,  long  needles  of  a  lead-salt  containing 
26*52  p.  c.  oxide  of  lead,  at  100°.  The  acid  dissolves  in  8  or  10 
parts  of  alcohol,  and  very  easily  in  ether.  This  acid,  which  Laurent 
found  also  in  Paris  colophony,  was  afterwards  regarded  by  him  as 
identical  with  sylvic  acid.  On  the  other  hand,  Sievert,  who  found 
pimaric  acid  volatile  without  decomposition  (and  susceptible  of  distilla- 
tion t  Kr.),  seems  to  consider  pyromaric  acid  as  identical  with  punaric 
acid,  and  different  from  sylvic  acid. 


Nitromaric  Acid. 
C^N«H«H)"  =  C*»X*H«0*,0«. 

Laurent.    Ann.   Chim.  Phys.  72,397;    Ann.  Pharm.  34,  282.— iV'. 
Ann.  Chim.  Phys.  22,  461 ;  J.pr.  Chem.  45,  61. 

AzomarsSure.    Acide  azomarique, 

PreparcUion.  Pimaric  acid  is  boiled  with  a  large  excess  of  nitric 
add  till  a  yellow,  friable  resinous  mass  forms  on  the  surface  of  the 
liquid.  This  mass  is  boiled  repeatedly  with  water,  powdered,  and 
slowly  dried,  at  last  at  100® ;  or  it  is  dissolved  in  alcohol  and  pre- 
cipitated by  water. 

Yellow,  amorphous  resin.    Its  alcoholic  solution  reddens  litmus. 

Laurent. 
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Nitromaric  acid  decomposes  when  melted,  leaving  a  bulky  char- 
coal ;  it  does  not  glow  or  explode,  even  when  rapidly  heated.  —  Burns 
like  a  resin.  —  When  submitted  to  dry  distillation,  it  yields  a  very 
little  oil. 

The  acid  is  insoluble  in  water.  —  It  dissolves  in  oil  of  vitriol^  from 
which  it  is  precipitated  by  water. 

The  icita  of  nitromaric  acid  are  reddish-yellow.  Those  of  Ihe 
alkalis  are  soluble  in  water ;  the  b«kry ta-salt  is  ini^l\x\>\e.  —  K  ^c^ods^sav. 
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of  tlio  very  easily  iolublo  aiamania-BaLt  driGi  up  to  a  rcddiali^jeUiail 
transparent  ma^s* 

An  alcoholic  solution  of  nitromaric  aijid  forms  yellowish  pre- 
clpitBtG8  with  alcoholiG  neutral  aatatt  of  lead  and  nitrai€  of  sihtr.  The 
lead-Bait  explodes  slightly  ^hen  heated  j  it  containpi  52*8  to  tid*i  p.c 
left<l,  and  difiBoIvesB  to  a  eUght  extent  in  alcohol  (C*"X'Jl**Pb*0'  =  33*11 
p.  c.  Pb), 

Nitromaric  acid  dissolves  easily  in  alcohol  and  ethen 


GopaiTic  Acid* 

ScwwEiTZiB.    Pdg^,  17,  488  j  21,  172* 

n,  KosE.    Fogff.  33,  35;  53,  372. 

Hms.    Fogg.  46,  324  j  Ann,  Pharm,  i%  140, 

O^^oiavMM^iifv.    OccciTs,  together  with  copaiba-oiI|  in  bataam  of  oh 

paiba.     See  below. 

Nino  parts  of  copaiba  balsam  are  mixed  with  two  or  more  parte  <rf 
miiieouB  ammonia  of  sp.  gr.  0^95,  atid  placed  in  the  cold  in  doaeid  veawK 
wliori,  after  some  weeks  at  —  10°,  or  in  the  course  of  a  day  at  —  li"?! 
wliito  shining  needles  are  formed*  The  solidified  mixture  is  tliForwnapoB 
a  cloth ;  tho  crystals  remaining  are  shaken  with  a  little  etlicr,  wBcfc 
diisot  ves  tlie  copaiba  balsam ;  and  the  crystals  are  then  preseed  and  ft- 
cryst4illjB<Ml  f roni  al>8olute  alcohol,  from  which  they  iopamlo  fret  hm 
ammonia  (Scliweitzer), 

Promrttes.  Transparent  or  translucent,  colourless  crystala,  4  l^C 
Un««  long  (Schweitzer)*  —  According  to  G.  Rose,  rhombic  prinv 
without  cleavage.  The  angles  of  the  obtufte  lateral  edges  ^  fiCPM*; 
the  acute  lateia!  edges  frequently  tnincated  t  two  b<^vd3itlg  ti/M 
Inclined  to  one  another  at  126*  50"  rest  upon  the  obtiise  ed^.^^TW 
aciti  has  a  bitter  t-aste,  like  the  balsam,  and  a  faint  odour*  It  is  hatilcf 
than  water;  has  an  add  reaction  (SchweitsBer ;  Koee), 

MO ., «o  *.„M**    nm  7S17  t»«  *._    if« 

10  H  »•*., m    .„ 9  93     „.**».       ICHS    *.„*..,      10^31 Wfll 

4  0 „„**,    as  *    IPSO   iias  *. —    lo-^  ^.^    iiy 

(FH'N^*    809 lOMO    10000    .......    lOO^IO lflW» 

liOmono  with  tyhltj  mid  pim&Hc  fteids* 

Cnpaivie  n^U  dlsnolvea  hi  oil  of  mtriot  with  red-bnnm  eolon;  mi 
vHTUtim9M  whin  llie  Molutton  is  heatad.  —  It  dLssolTM  in  hot  mtmi 
•I  *,   fnuii  wliiclj  it  is  precipitated  in  white  flocka  by  wti* 

1   \m  iti<..Ti,hto  in  wakr It  Is  not  matpital<4  from  m 

nl'  tmuit  ammmiim  ;  the  add  loitiwii  dowM  froB  iM 

Ifiyuy  ii^  ^mm  diMolirea  in  ammonia. ^-Alcokdis  p$tmk 
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nr  strong  aqueous  potash  doea  not  precifjitate  iho  alcoholic  solution  of 
the  acids  but  dilute  potash  throws  down  the  potat^h-salt. 

LwH'BaiL  —  Alcnholio  copaivb  acid  is  mixed  unih  excess  of  chloride 
of  calcium ;  ammonia  ia  added ;  and  th©  resulting precipitato  is  collected 
without  access  of  air  (Rc>se}, 

^  Bote. 

K  C«H»0^ 293    ,„ .„      &1"28 

^^.  CriO    29    »»......,        8  72    *........».    8-82 


C*'H?*CftO\ 321 
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Jjead'SalU  —  Tlie  icld  giroi  off  w^ter  when  hented  with  oTtde  of  kad 
(Schweitaer)*  Alcoholic  neutral  acetate  of  lead  throws  down  from  an 
alcohohc  solution  of  the  acid,  an  abundant  eiightlj  crystalline  precipi- 
tate,   Eaaily  fusible  (Rose). 

C«H»03 209    ffi'34 

PbO 112    ...„.,      276S    ..,    2753 


0«H»PbCH .,,    406 


lOO'OO 


■  Silvir-salL—' WiirB,te  of  gilver  in  alcoholic  solution  mixed  with 
tdcobolic  copaivio  acid,  fonns  a  crystalline  precipitate  on  addition  of 
ammonia.  —  The  salt  turns  brown  in  the  li^ht.  It  is  easily  fusible, 
and  dissolTes  in  aqueous  amnjonia,  and  with  diflSculty  in  alcohol 
(H.  Rose). 
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Copalvic  acid  is  easily  soluble  in  absolute  akofiol ;  less  freely  in 
dilute  alc^thol,  and  hi  ether*  It  di^sotvcfci  in  volatile  arid  fut  oiis 
(Schweitzer), 

Copaiba  Balsam,  —  PromTariouB  species  of  Copaifhra,  1,  Bmziiian 
hakamt  contaiuiTig  volatile  oil  (xiv,  28G)  and  copaivic  acid.  —  Palo 
yellow  ti'ansparcnt  oil,  at  ilrst  niiid,  like  thick  oil*  afterwards  of  the 
csooalateneo  of  honey,  Sp.  gr,  0'95  (8ch5nWg)^  0*966  (Stoltae), 
0^9025  (Brandefl  &  Retch©),  0-997  (Martins),  0*016  to  0-986 
(Procter),  lias  a  pecnhar  balsamic  odonr  and  a  burning  bitter  taste. 
When  mixed  with  alcohol  it  reddens  litmus  (Bdartina),  Rotates  a  ray 
of  polarised  light  generally  to  the  left  in  varying  degrees  (Ruignet),  — 
When  distilled  with  water,  it  yields  volatile  oiL  With  fresb  balsam 
the  remaining  resin  is  brittle  only  after  Ixnling  for  20  to  24  hours,  but 
with  old  balaam  after  8  or  10  hours  (Schweitzer)*  A  solution  of  the 
reain  in  wann  alcohol  of  75  p.  c.  depof^its  on  coolingj  a  browu,  greasy, 
soft  resin,  which  fonns  a  milky  solution  with  ammonia  and  caustic 
potash^  dissolves  in  ether  and  alcohol  (in  75  p.  c,  alcohol  only  wdien 
warmed),  and  in  volatile  and  fat  oila.  There  remains  in  solution  a 
brittle,  pale-yellow  resin— eopai vie  acid.  Tliis  splitting  up  is  effected 
also  by  stmng  rock-oil,  which  dissolves  the  copaivic  acid  and  h^'^t^ 
|l|0  mh  resin  undisfiolved  (Gerber  5  Bteltze). 
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,llw€a(xiv,SM)wlDdineetothe9iuf«ce  mncmilki 
flOftpj  liqftid  boieftlli  erftponled  tD  tbe  ooMBteAoe  of  kon^,  lad  At 
poftf)  &ml  ^Yira  exoew  of  ftlkftE  bjnieftBs  of  dtelde  of  eod^ 
ducU  on  bdng^wasbed  with ftfittle  wmter,difiaot^Qd In  ftlcx>boi,  toAmf^ 
tftted,  fofms  a  ydlow,  tiftii«pftt«iii  floftp,  wlileli  dkadires  m  12  fiailB  (^ 
a4d,  ftud  ID  3  parte  of  t>oi]mg  wmter  (Ader»  /.  J^lonn,  15,  95).  — 1<^ 
Dirts  of  tlie  bftliftiii  dIssolTe  3^1  pftits  of  vimiiia  miba  (Eimiidfti  i 
Qfnn^,  Br.  ArA,  23,  277}.  S  parts  of  tbe  bftEsun  solidilj  to  m  |telk 
inaas  with  1  p&rt  of  cdciu^d  magiiem  (MlilboX  Tbe  aompami 
dieeolTee  in  ether  and  alcobol  (Oemr).  The  bftbftBi  haideftft  mm 
rapidly  with  ^th  of  h3^drate  of  hme  than  with  mmgoom  (TUcflTf 
Jf.  J.  Fhann.  1»  310).  The  preeenoe  of  water,  eitb^  In  tba  bulMi 
or  in  the  lime  or  magijesia,  is  necessary  for  adiditiGfttloti ;  anhyilftM 
balsam  mLied  with  quick  lime  renaains  unchanged  fof  ft  long  tim^  *■* 
liftrd^ng  in  a  few  honrg  on  addition  of  ji^th  of  water,  A  bomogeiiiaii 
maaa  is  prodaced  only  when  water  is  added  to  the  ttftbfttn  or  to  tfci 
mixture  of  lime  and  balsam;  by  shaking  the  balsam  with  faydnOe^f 
lime,  a  granular  cryBtalHoe  mass  is  foimed,  on  wbicb  floats  m  TohA 
oa  (konssiii,  N.  J.  Pharm.  (4)  1,  3211- 
^Clapalba  tialBam  mixes  with  absolute  alcohol  %  and  It  diarahmi  b«^ 
c  alci^liol,  but  only  to  the  extent  of  ^th  or  1th  in  alcobal  ^ 
tOerbcr),  It  mixes  with  volatile  and  fatty  oifs  i»  all  pfX»po^ 
t  tiie  mixture  may  bo  added  \iithout  turbidity  to  2  partt  ^ 
'  90  p.  c*,  or  to  absolute  alooholj  etber,  or  acetoto  m  eli^L 


but  with  %  larger  quantity  (al>out  8  partg)  of  alcohol  or  ether,  the  fatty 
oil  is  partially  separated  (Stoltze,  Beri.  Jahrh  27,  2,  179),  Oq  copaiba 
b«i1fi«in  Bco  further  ;  Miii'tma  (MeperL  2f>,  306),  Gei-ber  (Bk  Arch.  30,  147  i  37t  36), 
Bmndts  {Br.  Arch.  36,  351),  Obordorffef  (3\  Br.  Arch.  45, 172),  Stock hftrdt(3^  Br. 
Arek.  73,  14),  Guibourt  {N.  J,  Pharm.  23,  321),  Procter  {Pharm.  J.  TrajNt.  10,  603  ; 
Th^rm.  C&nfr,  185 1^  500).  —  Lowe's  ataWmrats  (Fh^rm.  J.  Tmm.  14,  6S  }  I'hartn* 
Ctnir.  1854|  653)  aeem  to  Tt^fer  to  Gurguti  babam. 


I 


2*  77t inner  Copaiba  Baham*  —  Thinner,  and  of  a  paler  yellow  than  the 
former-     Sp.  gr*  =s^  0'94*     Remains  turbid  wJien  mixed  with  aqueous 
CHUB  tie  potash  or  ammonia,  doea  not  form  a  soap,  and  separates  in  a  dis- 
tinct layer  on  standing.     Forms  a  milky  solution  with  aleohoh  —  Cou- 
taiBB  82  p.  c,  of  paraeopaiba  oil,  and  18  p,  c,  of  neutral  re^in  ( Posse  It). 
If  the  residue  which  remains  on  dia tilling  the  balsam  with  water 
be  boiled  with  water  till  all  the  Tolatile  oils  are  driven  off,  there  re- 
nt ainxs  a  light 'brown,  friable  resin,  a  portion  of  which  is  taken  up  by 
alcohol,  wiiik;  another  portion,  nearly  inaohible  even  in  hot  absolute 
alcohol,  remains   behind.  —  a.  The  solttbh  resin  is  pale-yellow,  friable, 
and  softens  when  warmed;    at  a  higher  temperature  it  assumes  a 
darker  colour,  becomes  tough,  and  decomposes.     Neutral,    Insoluble  in 
ammonia  and  caustic  potash,  and  does  not  precipitate  acetate  of  copper, 
,ia  deposited  from  a  solution  in  weak  boihng  alcohol^  on  cooling,  in 
'be  fiocka,  and  from  sti'ong  alcohol,  ^u  evaporation  only,  in  drops* 
iolvea  in  ether  and  rock*oi!-     Contains,  on  the  average,  60"C2  p.  c, 
,  8'37  H.,  and  iJl'61  0.  —  k  The  insoluble  resiUf  purified  by  boimig 
'Snth  alcohol  (whereby  its  bulk  is  diminished)  and  by  dissolving  in 
ether,  is  pale-yellow,  difficnltly  fusible,  insoluble  in  ammonia  or  caustic 
potash,  and  in  weak  alcohol.     It  is  deposited  iu  great  part  from  a 
solution  in  a  large  quantity  of  boiling  absolute  alcohol  on  cooling,  but 
dieaolves   ea^sily   in   ether  and  roek-oih     Contains,   on   the  average, 
^Bl'H  p.  c,  C,  10-52  n.,  and  7-54  0,  (Posselt,  Ann.  Fharm.  69,  71). 

H       Resin  of  the  Copaiba-b<tham  of  Para.    Deposited,  on  standing,  from 

■  ft  balsam  imported  in  1830,   as  a  white,  crystalline  sediment^  which 
"  was  purified  by  pressing  between  blotting-paper,  dissolving  in  alcohol, 

and  allowing  the   solution  to  evajwrate  spontaneously/ — Rhombic 
^.jiriems,   tnmcatjed  at  the  acute  angles,  tritiirable  to  a  highly  electric 
HIpowder.    Melts  at  about  120"^-     An  alcoholic  solution  reddens  litmus. 
^"        The  crystals  contain,  on  an  average,  74*83  p.  c.  C,  8*83  H.,  and 

16-34  0.,  corresponding  to  the  formula  0*^n*H)*  (75*95  p,  c.  C,  8*86  II.) ; 
(■but  when  a  solution  of  the  impure  reain  (not  of  the  pure)  in  ether- 
Balcohol  is  rapidly  evaporated,  with  constant  stirring,  a  white  amorphous 
•  powder  is  obtained,  which  is  nearly  opaque,  softens  in  boiling  water, 
B  tmdcontaina,  on  the  average,  71-15  p.c.  C„  9-04  H.^  and  19*81  0,,  and  is, 

■  therefore,  a  hydrate  of  the  resin,  C**'R"O,2H0  (calc,  71 '85  p.  c  C, 
W  9*00  IL). 

The  resin  is  decomposed  by  cold  strong  nitric  acid,  and  by  the 

dilute  acid  when  warm,  with  formation  of  carbonic  acid,  nitric  oxide, 

and  two  solid  products,  one  of  which  is  an  acid  free  from  nitrogen, 

soluble  in  wat^cr  and  alcohol,  and  forming  a  lead* salt  which  contains 

approximately  C**n^*0*S4PbO,  while  the  other  is  a  nitrogenous,  very 

.liittc^r,  amorphous  fiubstance,  the  lead -salt  of  which  contains  about 

IC***'II*^"  3PbO.  —  On  evaprating  the  resin  with  nitric  acid,  a  blade 

[pitch  containing  hmnic  acid  is  produced. 


330     pftucjutT  xrcixrs  c^p;  onos-^rcuus  c^ff^o^. 

The  ffAla  forsu,  «ich  K«iA  aibd  pocadi,  sMpi  soluble  ni  * 

wster.  —  Alcoholic  ^eaml  icecate  of  lead  thiowB  down  from  an  aleo- 
IktLc  solntion  of  th^  re^in  mixeti  with  a  little  mamotam,  a  while  pre* 
cipttate.  which  wh^Q  washed  with  a  Iitde  aloohoL  atreoglj  praeed, 
a&d  a;rkzn  wa.4hed  with  a  little  alcohol,  exhihcbs  the  f<A>wiii^  meto 
compo<»ition  ;  but  if  it  be  washei  with  a  large  qvantitT  of  water  or 
alcohol,  the  percentage  of  lead  is  altered.  —  The  aurer-nh  is  obtamed 
in  like  manner. 

Lmd-mU,  Fchbg. 
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The  resin  dlBsolves  in  alcohol  and  more  freely  in  ether  (FeUii& 

Ann.  Pharm.  40,  110). 


Oxygen-nucleus  Q^TSPG^. 

MangostiiL 

W.  SciiMiD.  Ann.  Pharm.  93,  83;  abstr.  Pharm.  Centr.  1855,  ISi; 
J.  pr.  Chem.  01,  254  ;  Cfiem.  Soc.  Q.  J.,  8,  190;  Kopp'$  Jahrub$r. 
1855,  72fi. 

Occurs  in  the  husks  of  the  fniit  of  Garcinia  Mangottana  (IlandbQdw 
viii,  [2],  35). 

Preparation,  The  husks  arc  exhausted  with  hot  water  and  boiU 
with  alcohol;  the  tincturo  is  evaporated  till  an  amorphous,  yelk»v 
mass  of  resin  and  niangostin  is  deposited;  and  this  mass  is  diMolwd 
in  alcohol,  heated  to  boiling,  and  mixed  with  small  quantities  of  water 
till  it  l>ec()mes  turbid.  On  cooling,  the  resin  is  deposited  at  the  bottoB 
of  the  vessel ;  and  on  decanting  the  li(][uid  and  allowing'  it  to  0tat1d.it 
deposits  inangoHtin,  which,  for  complete  piu-iilcatiou,  must  bediasolTedn 
ala>hol  and  precipitated  with  basic  acetate  of  lead.  The  predpilalstf 
washed  and  decomposed  under  alcohol  with  hydroeulphuric  aoid ;  tki 

rate,  mixed  with  water,  is  set  aside  to  crystallise)  and  the  prodoct 

inally  recrystallised  from  dilute  alcohol. 
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Prcperiiea.  Fine  golden-yellow,  thin  laminae,  melting  at  190**, 
bhout  loss,  to  a  thicS  yellow  liquid  which  solidifies  to  a  brittle,  amor- 
yuB  mass*  When  heated  above  its  melting-point,  it  sublimes  partly 
^tered.    Heavier  than  water ;  inodorous  and  tasteless ;  neutral. 

Schmid. 
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Decompositions,  Mangostin  hums  on  platinum-foil,  without  leaving 
esidue.  —  It  dissolves  in  cold  oil  of  vitriol  with  yellowish-red  colour, 
i  carbonises  in  the  hot  liquid.  —  W  arm  nitric  acid  converts  it  into 
Edic  acid.  —  It  reduces  the  oxides  of  the  noble  metals. 

Mangostin  is  insoluble  in  water^  but  soluble  with  yellowish-brown 
our  in  alkalis.  It  produces  with  aqueous  sesquichloride  of  iron^  a  dark 
3en-black  coloration,  which  disappears  on  the  addition  of  acids.  It 
precipitated  by  basic  acetate  of  leady  but  not  by  any  other  metallio 
ts. 

Mangostin  with  Lead-oocide.  —  An  excess  of  alcoholic  mangostin, 
zed  with  alcoholic  neutral  acetate  of  lead  and  a  little  ammonia, 
jlds  as  yellow,  gelatinous  precipitate,  triturable  to  a  light  yellowish- 
een  powder  after  drjring  at  100".  Insoluble  in  water,  but  slightly 
iuble  in  alcohol,  and  (with  decomposition)  in  acids. 

Caloulation  according  to  Schmid.  3chmid. 

80  C 480    88-37    8867 

45  H 45    8-59    3-46 

21 0  168    13-46    13'74 

6PbO  660    44-58    4414 

2C«H«OW5PbO  +  HO 1253    10000    10000 

Another  time,  when  prepared  in  apparently  the  same  manner,  it  contained  37*65 
r.  of  oxide  of  lead. 
Mangostin  dissolves  easily  in  alcohol  and  ether. 

Resin  of  Oarcinia  Mangostnna.  —  Exudes  in  small  quantity  from 
B  tree.  Fine  lemon- yellow  tears,  of  the  size  of  peas,  inodorous  and 
iteless.  Easily  pulverisablc.  Does  not  form  sugar  when  digested 
iii  sulphuric  acid.    When  treated  with  90  p.  c.  alcohol,  it  gives  up 

p.  c.,  which  remains  on  evaporation  as  a  clear  amorphous  mass, 
sily  soluble  in  alcohol  and  ether,  fusible  at  110^,  but  not  in  boiling 
iter.  This  purified  resin  contains  67-92  p.  c.  0.,  6-81  H.,  and  25-27  0., 
rresponding  to  the  formula  C'^H'H)*^.  It  is  decomposed  by  aqueous 
imonia  into  alpha-  and  beta-resin. 

cu  The  deep-yellow  ammoniacal  solution  throws  down,  on  addition 

hydrodiloric  add,  yellow  flocks  of  the  alpha-resin  which  melt  at 
^,  and,  like  the  purified  resin,  contain  67*71  p.  c.  C,  6*84  H.,  and 
»45  0.  When  the  ammoniacal  solution  is  precipitated  by  neutral 
0tate  of  lead,  the  yellow  gummy  precipitate  (which  is  deoomposible 
'  aiMtio  acid)  contains  63'42  p.  c.  PbO.,  24-68  C,  2-50  H.,  and  9-40  0., 
rmponding  to  the  formula  C««H«H)^6PbO. 

/S.  The  beta-resin,  insolable  in  ammonia,  is  a  pale-yellov^^  V^^a:; 


eamlr  yinhk  ia  aicranl  ami  €aei^    Anar  ^frvmg'  afe  iMi*  & 
die  &r!iiiiia^:^^^[>"  -  If}S>  rSBedoc:  Pbr».  floito^  7,  m). 
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PkoMir  kfeBtkal  with  Braadn    riiiii  '    tmlM 

mtd  M  A  jMKb-nTwpsmmiA  camfommd  md,  iavaCiHlii  W  DdL- 


Powdered  dammftr-rMn  is  exhanstcd  with  warai alcohol  ctSi^t^ 
winch  takes  op  aofaiUe  renns ;  the  ineohible  portiQa  ia  treated  witk 
ether;  the  ethereal  solotioii  is  concentrated;  and  the  leaidne  thnmi 
mto  boiUng  water  for  a  few  seooDdSy  after  wfaidi  llie  nrodoct  ii  col- 
lected and  dried,  as  quickl  j  as  possible  in  a  Tacmim  (Duu:). 


Proj>ertiei.    White,  higUj  InstroiiSy  amoqriioaB  powder,  i 
magnesia;  not  electric  when  mbbed.    Sevens  at  145%  Mid  melts  at 
IDO^  to  a  dear  yellow  oil  (Dolk). 

Dolk. 

at  100*.  Mm  (7). 

40  C ^.    240    « 88-M    88*28 

32  n ^...^      32    1177 11-97 

C«H«  272    lOOOO    100-25 

Dulk*t  fonnal*,  C^n**,  is  also  a  multiple  of  C^^    Itomerio  with  gntta^mte 
and  caoutchouc. 

Decomponitionft.  1.  Dammaryl  when  eiibmittod  to  dry  dUtQldtm 
vicUiH  an  enif^yrcumatic  oil  (and  acetic  acid)  (Bikz).  —  2.  When  heated 
it  melta,  hims  for  a  long  time  with  flame,  turns  brown,  and  bnmsavif 
without  leaving  a  rcflidue  (Brandos).  —  3.  It  is  not  peroeptiUy  acted oa 
by  cold  nitric  acid,  but  is  converted  into  a  yellow  acid  resin  by  the  hot 
acid  (Brandes).  Strong  nitric  acid  dissolves  it,  forming  a  reddah 
solution,  from  which  water  precipitates  a  resin,  soluUe,  with  brows- 
rod  colour,  in  ammonia  and  potash  (Biltz).  —  4.  It  is  not  altered  If 
cold  oiV  of  vitriol  at  first,  but  afterwards  turns  yellow,  and,  whei 
wannod,  brown-red,  and  dissolves  partially,  so  that  water  throsi 
down  white  flocks  from  the  Uquid  (Brandes;  Biltz).  —  5.  When  hM 
with  chhtrate  of  potash  and  hydrochloric  acidj  it  takes  up  chlorine;  aft» 
-^  hours  it  contains  27  p. c,  after  16  hours,  at  110",  S3-88  t^c^^d 
ior  longer  treatment  very  little  more  (38*73  p.  c.)  chlorine  (C«BW 
n-a  I  C^H«01«  m  34-6  p.  e.  chlorine).    The  lattw  prodnot  gms  rf 
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water  at  120*,  and  when  further  heated,  hydrochloric  acid  [chlorous 
acid  (Dulk)  ],  and  at  130''  loses  6  to  7  p.  c.  of  its  chlorine :  it  turns 
yeUow  at  160"*,  and  burns  at  185^  (Dulk). 

Combinations.  —  With  Water  f  —  Dammaryl  is  found  to  contain 
oxygen  even  after  short  contact  with  air,  and  still  more  after  exposure 
to  aqueous  vapour  at  110°,  or  to  warm  moist  air,  and  retains  oxygen 
even  after  drying  at  100°  (Dulk).  Dulk  regards  this  change  as  an 
oxidation,  or,  as  a  conversion  into  dammarylic  acid  and  hydrate  of 
dammaiyl :  he  did  not,  however,  investigate  the  behaviour  of  the  pro- 
ducts with  solvents  (Kr). 

Dulk. 
WUk  1  ai.  water.  a.  b.  c. 

40  C 240    86-41     86-51     8329  824 

88  H 33    11-74    11*77    1111  11-6 

O....^ 8    2-85    2-72     6-60  61 

C*H«,HO   281    10000    10000    10000    1000 

WUh  2  a/,  tcaier. 

40  C 240    82-76 

84  H    84    11-72 

2  0 16    5-58 

C*B»,2H0 „.    290    100-00 

Dammaryl  is  not  perceptibly  soluble  in  hot  aqueous  phosphoric 
addj  or  in  acetic  acid,  ammonia-water,  or  boiling  solution  of  caustic 
potcuh, 

Dammaryl  is  insoluble  in  boiling  alcohol  (Dulk):  according  to 
Brandes,  it  dissolves  in  500  parts  of  boiling  absolute  alcohol. — It 
dissolves  easily  in  cold  ether  (Dulk),  in  volatile  oils,  in  fat  oils  when 
warm,  and  in  warm  copaiba  balsam  (Brandes ;  Biltz). 


Appendix  to  Dammaryl, 

1.  Semihydrate  of  Dammaryl. 

C«^H«K)  =  2C^H«  HO. 

Biltz.    If.  Tr.  20,  1,  52. 
Ddlk,  J,pr.  Chem.  45,  41. 

When  dammar-resin  is  exhausted  with  alcohol  and  ether,  this  body 
remains  behind  as  a  grey  pasty  mass  which  persistently  retains  the 
ether,  and,  after  drying,  is  shining,  brittle,  and  easily  pulverisable. 
It  softens  at  205%  and  melts  to  a  clear  brown  liquid  at  215^.  —  In- 
•olnUe.  in  alcohol,  ether,  acetic  acid,  ammonia,  and  potash.  It 
dissolves  slowly  in  hot  oil  of  vitriol,  from  which  it  is  precipitated  by 
water  as  a  white  resin,  and  is  completely  soluble  in  hot  oil  of  tur- 
pentine, more  quickly  in  rock-oil,  and  slightly  in  oil  of  almonds  and 
cdiveHHl (Biltz;  Dulk). 
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Dtilk. 
at  180*.  mmm  (2). 

80  0 480    86-82    ...^      80-51 

65  H 66    11-76    11-76 

0 8    1-48    1-72 

2C«H»,H0 553    lOOOO    lOCHX) 

According  to  Dulk,  C*H»0. 

2.  Dammar-renna  soluble  in  alcohol. — When  powdered 
reain  is  treated  with  weak  and  with  absolute  aloohol  in 
two  different  lesins  are  dissolved  (Dulk's  hydraU  of  doMumujfiie  «■! 
and  anhydrous  dammarylic  acid),  whilst  dammaryl  and  senuhjdrate  d 
dainmaiyl  remain  undissolved.  —  a.  The  resin  extracted  1^  weak  alco- 
hol, when  f roed  from  adhering  alcohol  by  boiling  with  water  and  driedi  ii 
a  white,  soft,  very  electric  powder,  melting  at  56^  to  a  deep-ydbv 
oil,  which  floats  on  water,  and  does  not  absorb  oxygen  from  tlie  aim 
45^.  In  alcoholic  solution  it  reddens  litmus  slightly.  —  A.  The  mb 
extracted  by  absolute  alcohol  resembles  a,  but  ib  whiter,  melts  atMf, 
and  reddens  htmus  strongly.  —  c.  Hot  alcohol  of  65  p.  c,  used  for 
extracting  dammar,  deposits  c  in  the  form  of  a  white  powder  <■ 
cooling  (Bulk). 

Analytei  hy  DM^  at  a  mean  temperature  qfW. 
a.  ft.  0. 

0 79-46    „ 81-81    80-19 

H 10-76    1110    .^^.^      lO-M 

P.. 9-80    7-09    8-86 

10000    100-00    100-00 

a  is  hydrate  of  dammarylic  acid,  C^H'^O^,  l  dammaiylic  Aoid  C^H^'O^  tad  #  i 
mixture  of  the  two  (Dulk). 

a  and  h  form  with  bases  corresponding  salts,  which,  howeref,  He 
not  obtained  in  the  crystalline  state,  and  contain  very  varying  pro- 
portions of  base.  The  potash-salt  is  brown,  soluble  in  alcohol  tad 
ether,  and  contains  2*03  and  also  4*38  and  6*15  p.  c.  KO. — a  does  not 
precipitate  eitlier  neutral  or  ammoniacal  nitrate  of  silver ;  but  nibilie 
of  silver  produces  in  a  strong  warm  alcoholic  solution  of  6,  a  whharii- 
yellow  precipitate  containing,  at  100*,  16'88  p.  c.  AgO  :  the  alcoholic 
washings  deiK)8it  a  pure  yellow  silver-salt  containing  14'64  ptc 
AgO.  Other  silver-salts  contained  only  10'73  and  7*86  p.c,  AfO 
(Dulk).  '^ 

3.  Dammar-resin. 

LUCANUB.     Schu\  56,  CO. 
Brakdes.     Br,  Arch.  30,  1. 
BiLTZ.     N.  Tr.  20,  1,  37. 
(JiESRKE.     N.  Br.  Arch.  18,  189. 

TnoMPsox.     N.  Ann.   Chim.  Phys.  9,  499 ;  Phil  Mag.  28,  81 ;  Amu 
Pharm.  47,  851. 

SCIIROTTER.      Poffff,  59,  72. 

A.  Dulk.     J.  pr.  Chem.  45,  IG. 

Tlie  damniar-resiu  occurring  in  commerce  is  of  yariont  tortt* 


DAMMAR-MsrN* 


the  EaRt  Indian  and  Australtan  holng  tlie  most  ftlmadant.  S<*e  auibourt 
(JZ^p.  Si^uinL  16, 177)*  —  Tim  Emt  Indian,  or  Dmnmar-puti,  from  Pinui 
IJamtnara^  Lamb*,  occurs  in  pieces  varying  from  the  size  of  ei  pea  to 
that  of  tho  fist:  it  is  whitbh-yellow,  clear  and  transluceBtj  some- 
tinica  rovcred  with  a  wjiite  d«st*  It  is  easily  broken,  -and  exliibitfl 
a  ftbiaiag  txinLthoidal  fracture.  Nearly  inodoroiia  and  tastclosg,  and 
does  not  woften  betwL>on  the  teeth,  Sp.  ^r,  1-04  to  1'05  (Bilts:), 
1-116  (Lucaiitii^J,  1*097  to  1-123  (Brandes),  Melts  at  73'  (Dnik) ; 
b€*ciimt»a  viecitl  at  100^,  and  melts  at  a  higher  temperature,  more 
easily  than  mastic,  leas  easily  than  colophony  (Biltsi).  Boftetia  at 
75^  furms  a  thi(;,k  liquid  at  ioo^,  and  ia  clear  atid  limpid  at  l;>tj* 
(Schr otter,)  —  It8  alrohoUc  Bolutiou  reddens  litmus  (LucanuH).  — 
AuMtraiian  or  New  Zen  land  diunnmt-f\fiia^  from  Dammuru  Ati/ntralis, 
occurs  in  masses  of  the  siase  of  the  Hal  or  larger,  a>inposed  of  an 
internal  milk- white  portion  covered  with  a  transparent  luyt^r,  v,'\ud\ 
IB  again  covered  with  an  opaque  outer  layer*  It  13  *»f  a  pule  ambor- 
jcsllow  colour,  exhibits  a  condioTdal  fracture,  and  flofterr'^  somewhat 
lietwecn  the  teeth.  Melts  under  hot  water  to  a  viscid  mass, 
Emit^  an  odour  of  turpentine  when  rubbed  (Guibourt)* 


C 
H 
O 


Amdifim  ^fik*  erttfre  t*eifitt. 
mt0Bi  at  100*,  s,  h^ 

8196  ........    n'45  n^m 

.....       IVm     10-28     .,„,„.         976 

6-86    ., IG'^ 1478 


Pulk. 

*H^»,  ni  60*^. 
.,.       82-63 
PM       11 2D 

e-iB 


100-{X>     lOO'OO    »     lOOOO    ,..._,     10000 

^<n)ipton*t  AQjil^pefl  appear  to  difTer  from  the  othcrsj  not  bo  inueh  from  kiahftifing 
"itlgoted  Au^tralukt],  Aiid  the  others  East  iTidimn  di^miiinr,  lu  beiTauAt?  Im  ftDtlTa^ 
i  Vkhda  with  oiidr  of  copptrr,  Without  oxygen*    MoijpeoTeT,  tlie  miln  h,  mell«d  ati 
I  doubtlets  decompiled, 

Bammar-resini  subjected  lo  dt^  dktilUUion^  yields  [no  umbelliferous 
DHUDer),  and  no  hytu'osulphui'ic  acid  (Uaudrimont)]  acetic  acid,  vola- 
ile  oil,  andayellowish  resinous  sublimate,  leaving  a  icsidue  of  charcoal 
[(Locanus),  Thompson  obtained,  by  dry  distillation,  an  ompyrcumatic 
juil  (his  dammaroi}  containing  b^"23  p.  c-  U.,  ll'l-4  II.,  and  G*ij4  0.,  eor- 
lreap(mdtng  to  the  formula,  0*^11^*1^1  by  dry  distillation  witii  C  parti*  of 
I  lime,  a  thick  oil  boiling  at  132°^  Ciillc<t  dammarone  is  obtained  ;  il  cujji- 
I  tains  Si>22  p*c*  C,  11*55  H,,  aTid2'25  0*,  corresponding  to  the  formula, 
[C*ll*'U. —  Water  takes  up  from  damtuar  small  quautities  of  vc^gt^table 
la^^ids  and  sulphate  of  hme  (Billz). —  OU  af  vitriol  dissolves  it  com- 
I  |>lctely,  forming  a  yellow,  or  pnrple-red^  or  with  more  dammar,  a  black 
liKilutton,  from  which  water  throws  dowu  a  whitish-yellow  ma.^s,  sonnt- 
Jwhat  less  easily  fusible  than  dammar,  bnt  behaving  m  the  same  way 
I  with  ether  and  alcohol  (Duild»  —  Dammar-reaio  is  dissolved  and  de- 
»posed  by  nitric  imd.  —  The  re»in*  suspeuded  in  boiling  water 
ad  tTeatad  for  several  hours  with  chlorine^  m  converted  into  a 
ifl^yellow  frothy  mass  containing  26  p.  c«  chlorine,  and  does  not 
further  change.  —  When  heated  with  ftoda-lime,  at  last  to 
So***  dammar  evolves  hydrogen  and  hydrocarbons* :  the  resin  separated 
[from  the  residue  by  hydrochloric  actU  is  more  difljcultl}^  fusible  than 
[before;  insoluble  in  potash  and  ammonia,  but  almost  entirely  soluble 
[in  absolute  alcohol.    An  odour  of  valerianic  aeid  is  evolved  u\  Hcv^a 


333 


PRIMARY  NUCLEUS  C«H». 


p.  c.  ni 
vi^.,  dan 
and  anhyd 

18  iu8o1uble 


process  (Dtilk).  ^-  Dammar-iieisin  is  not  att^icked  by  warm  aoetk  i 
lijdrochloric  atdd,  ammuuia-water,  or  caustic  potash,  thoug^li,  a*:x>>rJ 
to  Lucaiius,  it  increaecB  in  weight  in  the  last-named  liquid^  and  ; 
the  solution  has  been  poured  o0,  is  found  to  be  partially  soluble  In 
water. 

Besides  0*2  p,  c,  of  mineral  substances,  and  0"1 
dammar  contains  the  following  bcMiies:  (if  a  h  jdrt>carbon, 
(p,  332);  b  and  c,  resins  soluble  in  alcohol,  lijdrated 
dammarylic  acid ;  and  d,  semi-liydratc  of  dammunrl 
theae  ctinistituent^,  d  (amounting  to  6  or  8  per  cent,), 
ether  aiui  absolute  alcohol ;  bis  dissolved  by  the  first  treai  Idi 

weak  alcohol,  together  with  portions  of  c,  which  is  com  pie  ti  ^ 

by  absolute  alcohol,  whilst  a  mixture  of  a  and  d^  se^^araLle  hy  iil^ci; 
remaiiiB  behind*  As,  however,  dammeyryl  takes  u|>  oxygi>n  and  wiaer 
from  the  air  (becoming  iusoluble?)  different  quantities  of  it  ^i  4 

according  to  the  method  of  treatment  adopted  (Dulk), —  a.  ^  .m^ 

dissolves  ^t^  p.  c*  of  the  jxjwdered  reein,  leaving  d*  —  ft^  Boiling^  •i*©- 
lute  alcohol  takes  ui>  80  to  8-4  p,  c.  —  7.  The  powdered  resin,  trml^ 
with  weak  alcoljul,  gives  up  to  that  H;^uid  36  p*c,  of  danuuHryUc  aadt 
absolute  alcohol  then  takes  up  43  p-  c.  of  anliydrous  dammiirylic  mH 
leaving  a  mixture  of  13  p,  c*  of  danimarjd  soluble  in  ether,  and  S  ptt 
of  semi -hydrate  of  dammar^'l  insolnble  in  ether. — e,  Alc*>hi»I  of  fiiS 
or  82  degrees  dissolves  the  hydrated  together  witli  a  portion  of  tlwr 
anhydrous  acid  ;  when  employed  boiling,  it  deiK>Sita  a  jui^titre  of  iht 
two  on  cooliug  (Dulk). 

Lucanus  found  dammar  soluble  to  the  extent  of  one-half  in  ab«»> 
lute  alcohol/ whilst  with  alcohol  of  80  p.  c,  |th  was  soluble  in  the  cuW, 
and  ^th  iu  the  hot  liquid.  —  Brandes  obtained  fmui  dammar  83*1  p»  c-, 
easily  soluble  in  alcohol,  and  1G"8  p,  c.  of  a  difficultly  soluble  mid. 
Biltz  obtained  7^*5  p.  c,  easily  soluble  iu  80  p*  c»  alcohol,  225  p^e^ 
difficultly  soluble  in  hot  absolute  alcohol  aud  ether,  and  5  p.  c,  of  mio> 
luble  resin,  Thompson  separated  AustraUan  dammar- re  si  iii  l*y  Uiiltjtf 
it  with  weak  alcohol,  into  dammaranj  which  remained  U*hind,  aod 
danimanc  acid^  which  dissolved  and  wm  precipitated  from  llie  inilalifjli 
by  water.  The  latter  bo<ly  separates  from  alcohol  iu  crrKtalUM 
granules,  reddens  litmus,  and  contains,  at  100*,  7l**2&  p,  c*  C,  9-31  H-, 
and  18-00  0,,  corres}x>nding  to  the  formula,  C"H*MJ'*  It  dis^siiUeiiB 
ammonia,  and  forms  a  silver-salt  (which  may  tie  prwipitated  froa  lli 
ammoniacal  solution  by  nitrate  of  sdver)  containing  04*78  p.  e.  CI, 
0-01  11.,  11  Gl  0.,  and  14'G0  AgO.  —  Dammaran  is  a  white  bcitill 
resin,  containing,  at  100%  75'02  p,  c*  C,  d'^0  H.,  15"38  O*,  eorrespoiid* 
ing  to  the  fonnula,  C**II*'0* ;  it  absorbs  oxygen  when  heat^  to  150'^ 
175°,  Forms  colourless  solutions  with  absolute  alouhul  and  oil  of  M^ 
pen  tine  (Thompson)*  Thcac  annljaea  imd  itatempnt*  do  mot  ajipiMu  lo  W  wiy 
tmttwotrthj  (Kr,)* 

Dmmmar  dissolves  very  slightly  in  acetone  (Wiederhold),  ctMmfte%^ 
in  p^l&tik  and/rcl  oik  (Dulk),  but,  aec^»rdit]g  to  StickeK    '  t^ptjl^ 

in  CQ^r-oiL     According  to  Oniboart,  oii  of  tutpefUtus  d  .    Uigahi 

East  Indian  dammai-  completely  (contrary  to  Brandas  aud  Lucatw)^ 
and  leaves  80  p.c.  of  Australian  dammar  undis8olTe!d. 


GUTTA  (GUTTA^PinCHA). 
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Gutta  (Gutta-percha). 

SotmirEAK*     N.J.  Pharrn.  11,  17 ;  'Lpj\  Uhem.  39,  378 ;  DhigL  PaltfL  I. 

103,  415  ;  Amu  Phann.  64,  380  ;  Kopp's  Jaliraba\  1847  and  1848, 

743. 
Korr,     SilL  Anh  J.  (3),    6,  24  C;  Kopj/s  JoJivtsher.  1847  and  1848, 

744, 
Adbiani,     Kopp^s  Jahresber.  1850,  519  ;  Pkarm.  Centr,  1S51»  17;  abstr* 

from  Vet'hamlL  over  de  Gnita  Ptrcha  m  Cmutschoyc.    Utrecht,  1850* 

—  Chtjn.  News,  2,  277,  2B0,  and  UB  ;  Kopp's  Jahrtsbm\  1860,  4D6. 
D.  Maclagan.    N.  Ed.  Phil  /.,  39,  238. 
AapFE,     J*  jir,  Cton,  53,  171 ;  Kopp*3  Jahreshet\  1851,  530* 
Paten,     Compt,  rend.  35,  109  j  J*  /;r,  C/icff**  57,  152 ;  Kopp's  Jahresber. 

1862,  e^7.—Mip.  Chim.  appltquee.  1,  517  j  Ko^'s  Jahcaba*.  1859, 

519, 
BAUMHAttER,     J,pr,Che}n,  78,  277;   C^ieJH,   Cif«(n  1860,186;  Kopp'9 

J(thrfjiha\  185'J,  518. 
A*  W.  iroFMANN*     jdi^rj,  Phurm.  115,    207;   Kopp^s  Jalneshetu  1859> 

517, 
I  Oui>EMANN.i<     Scheik.  Onderz*  2   Dcel,   3   Stuk,    Otiders,   291 ;  Kopp'i 

Jahmber,  1859,  517. 
W.  A.  Miller.     CAcot*  Soc.  Qu.  J.  [2],  3,  273, 

The  hydrocarbon  O^IP*  (or  C*°IP',  according  to  Miller),  the  pure 
gnita,  forma  the  principal  constituent  of  the  hardened  sap  of  Isomndm 
Gui^Of  which  occars  in  commerce  as  gutta-percha. 

Stpm^aiwn  from  Qatta-ptrcha^  Gutta-percha,  pmified  hj  treating  it 
with  water  and  hydrochloric  acid,  ie  dissoh^ed  in  boiJiug  ether;  the 
mmMB  wliich  separates  on  cooling  is  quickly  pressed,  and  dissolved  in 
boiling  ether ;  and  the  portion  again  deposited  is  washed  with  cold 
ether  and  alcohol :  it  then  becomes  gelatinous.  The  expressed  mass 
is  at  once  melted  by  beating  to  lOO^j  to  prevent  oxidatiou^  and  dried 
(Baiimhaaer). 

The  following  methods  also  seem  to  yield  pure  gutta,  although  the 
pfroducis  in vej*ti gated  were  already  changed  by  oxidation, 

1.  Comminuted  gutta-percha  js  treated  with  cold  ether,  or  with 
boiling  absolute  alcohol,  so  long  as  thefle  liquids  take  up  anything ;  the 
residue  is  pure  gutta :  the  filti-ate  deposits  alhany  whilst^^ariY  remains 
in  solution  (Payen).  —  2,  Gutta^pei^cha  is  treated  in  succession  with 
boiliog  water,  which  takes  up  acids  and  a  brown  extract^  with  boiling 
alcohol,  which  extracts  a  soft  resio^  and  with  ether,  which  dissolves  a 
jell&wbh- white  resin ;  the  residue  is  dissolved  in  oil  of  turpentine,  and 
pr^pitated  with  alcohol,  and  the  precipitate  is  washed  with  boiling 

alcoln.tl  (Soubeiran.      Adrinni  and  GeUoler  adopt  a  iimilf^r  pi-ocew 3,  Gutta- 

perciia,  previously  treated  vnth  water,  alcohol  and  ether,  is  dissolved 
m  chloroform  and  precipitated  by  alcohol  (Adriani).  As  the  solution 
caxttiot  l>e  filtered  when  it  contains  more  than  1  part  of  gutta-percha  in 
40  parts  of  chlorofonn,  and  as  the  strong  solution  clarifies  very  slowly 
by  standing,  Masclike  {N.  Br.  ArcL  89j  31)  shakes  the  aolutvoii^^k 
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a  litde  water,  which  takes  up  the  impurities,  and,  after  aDowing  Hto 
stand  for  14  days,  draws  off  the  dear  lower  layer.  The  aolution  maybe 
decolorised  with  animal  charcoal ;  alcohol  and  ether  also  extract  the 
brown  colour  from  gutta-percha  which  has  been  dissolved  in  akdiiol 
and  recovered  from  the  solution  by  distillation,  taking  up  at  the  sane 
time  iJban  and  fluavil  (Maschke). 

Properties,  White,  fine  powder,  becoming  transparent  at  100*, 
melting  to  a  viscid  mass  at  150'',  and  decomposing  at  nigher  tempen- 
tnres  (Baumhaucr).  The  residue  which  remains  on  exhaosting  gvtti- 
percha  with  boiling  alcohol,  or  with  ether,  is  white  and  opaqne,  or  mo- 
translucent  in  the  cold,  and  translucent  at  100**,  at  whidi  temperatm 
it  runs  together;  at  10"*  to  30""  it  is  soft,  tough,  ductQe,  and  slqjlidy 
elastic.  After  the  removal  of  air-bubbles,  it  is  heAvier  tbui  wiler 
(Payen). 

Bauin-  Mao* 

hauer.    Hofminn.  Ai1wm»|^      lagnn.  SonMiB> 

40  C 240   ...    88*28  ....  88*02  ...    8812  ....  87-91  ^  86-86  ^  8M 

82  H 82  ....     11-77  ....  1188  ....     1249  ....  11-94  ^  12-16  _  11^ 

C«'B» 272  ....  100-00  ....  99-90  ....  100-61  ....  9M6  _  88U  _  UH 

Or:40C 240    8888    88116 

30  H 30     1112    11-04 

C«U»  270    lOOW    lOOOO 

Isomeric  with  dammaryl  (p.  332)  and  caoutchouc  (p.  648). 

Decompositions.  1.  Gutta  very  readily  absorbs  oxygen,  espediDj 
when  in  powder,  whetlier  in  the  pure  state  or  as  a  constituent  of  com- 
mercial gutta-percha,  formic  acid  being  thereby  produced (BaQmhaMr)^ 

—  a.  Gutta  prepared  as  above  and  drie<l  in  powder,  whereby  it  be- 
comes transparent,  exhibits  the  comi)Oflitiou  a.  —  b.  Gutta  prepared  lit 
similar  manner  was  almost  entirely  soluble  in  cold  ether  after  dfjing  {h\ 

—  c.  When  gutta-i>ercha,  purified  by  kneading  with  water,  waduBf 
with  hydro(*hlrric  acid,  and  drying  in  the  air  or  over  oil  of  vitriol,  tf 
powdered,  exliaiiKted  with  cold  alcohol,  and  dissolved  in  chlorofoiB. 
alcohol  throws  down  from  the  solution  a  fine  powder,  which,  when 
exhausted  witli  cold  alc<>hol  and  dried  in  a  vacuum,  exhibits  thecmn* 
position  c,  Wlien  again  exhausted  with  alcohol  it  gives  up  to  that 
liquid  a  pale-brown  resin,  which  may  bo  obtained  by  recrystallisatioB 
in  the  form  of  a  white,  somewhat  crystalHne  mass  (f):  d  remains  un- 
dissolved (Baunihauer). 
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Bauniliaiiop  ^iwa  for  b  tlic  fonmila  C-'^II^^O. 

To  such  an  oxidation  is  owing  the  brittleness    of  mauufactUR^ 


GUTTA   (GUTTA-PEBCHA}, 

itta-percha,  which  thereby  loses  its  cohesion  and  exliibits  aa  altered 
beha\iiDur  with  ether  and  alcohol,  a.  Cold  alcohol  takes  up  from  the 
altered  gutta-percha  a  brown  reain,  trittirable  to  a  powder  after  drying 
over  oil  of  vitriol  and  at  100"  (at  wliieh  temperature  it  melts),  and  con- 
taining, on  an  average,  62-79  p,  c.  C,  9-29  IL,  and  27*92  0.  —  h.  From 
the  residne  freed  fnim  «,  l>f:kiliiig'  alcohol  takes  up  a  jsimilar  resin,  con- 
taining 67*72  p,Cp  a,  10i)9  H,,  and  22*19  0. —  e.  The  remdue  ex- 
hibits the  composition  of  pure  gutta  (i^n^en  above),  and  dissolves  in 
«ther,  cWoroform,  and  benzene  (A»  W.  tlofmann). 

Wljeti  thin  slieeti^  of  white,  flexible,  gutta-percha,  jierfectly  Bolublo 
bi&nlphide  of  carbon,  are  frequently  moistened  and  dried,  and  ex- 
posed to  tcmperaturee  varying  hetwe<^n  10''  and  50°,  the  gutta-fiercha 
aardeits  to  a  yellow  brittle  substance,  wlneh  dissolves  partially  in 
alcohf^l  and  ether,  and  has  iH^eume  j>artially  insoluble  in  bisulpliide  of 
carbon.  The  portion  taken  up  l>y  alcohol  resembles  fluavil;  that 
soluble  in  ether  is  granular,  yellow,  and  scarcely  fusible  at  llO°  ;  the 
portion  dissolved  by  l+i^nlpbide  of  carbon  is  soft,  white,  and  ductile, 
Hk©  giitta-percha.  The  portion  remaining  nndinsolved  is  yellow  and 
brittle  %  it  ewelb  in  ehloroPorm,  benzene,  and  oil  of  turpeutine,  and 
brinks  in  ammonia-water  and  acetic  acld(Payen), 

%  From  Miller's  experiments  it  appears  that  gutta-percha  may  be 
.^served  for  months  and  even  vears  with  little  change^  either  in  air 
If  water,  provided  light  be  exchnied ;  sea-water  appt»ars  to  be  particn- 
larly  well  adapted  for  its  preservation*  But  alternate  esEposur©  to 
moiEture  and  diyuess,  especially  if  the  Bun's  light  has  also  ae€C?ss  to  it, 
rapidly  destroys  gutt^-pereha,  rendering  it  brittle,  friable,  and  resinotis, 
A  gradual  absorption  of  oxygen  takes  place,  and  the  gutta-peiTha 
slowly  increases  in  weight,  be<ioming  at  the  same  time  proprjrtionately 
eohibie  in  aldthol  and  in  dilute  solutions  of  the  alkalis.  Sfune  portion 
irf  the  giitta,  however,  always  remains  nnchanged  f 

Pure  gutta  m  violently  acted  on  by  ozone.  —  It  decomposes  at  a 

temix*ratnre  of  IBC^,  evolves  bubbles  of  vapour  at  210^  and  begins  to 

"(rth  up  at  280^  (Baumhaner).     By  dry  distillati^fn  gaseous  and  liquid 

rarlwng  are  produced  (Pajen),  —  Nitric  acid  forms  hydrocyanic 

'ormie  acids  {OndeTnanuB).  —  In  hydroddoric  acid  gm  gutta  assumes 

brown -black  colour*  melts  en[>erficially,  and  takes  up  hydrocldonc 

Wien  dry  hydrochloric  acid  gas  is  passed  over  gutta-percha 

ins'ly  purified  with  water  and  hycbochlnric  acid,  and  the  hrowB 

thereby  iVinned  is  boiled  with  ether,  which  dissolves  the  greater 

^rt,   the    brown   poition   remaining   undtssitlved   contains,    at   100°, 

J2-98   p.c.  C,  O'OS  tl.,  3*6f>  CU,  and   llvll  O.     On  evuporatmg  tJie 

thercal  solution,  exhausting  the  residwu  with  cold  alcohob  evapo- 

ting,  again  dissoKnug  in  boiling  alcohol,  and  cooling  the  solution,  a 

frown,  nlaj^tie,  sticky  maes  m  thrown  down,  containing  ^3*54  fn  c.  0,, 

1M9  H.,  and   5-2^   CK,  corresponding   to  the   formula    C*«'n«HCl 

fBanmlianer;,  ^  Gutta  turns  ln'own  in  oil  of  vitriol,  evolving  pnlphurous 

nd  ( Payers), 

tintta  is  ingolutde  in  akohol  and  cold  ctAer  ^»eo  nboTc)?  hut  easily 
ribihle  in  bisulphide  of  carhon  and  chloi*oform*  It  dissolves  very*  slightly 
gtkw^g/jg  at  0^,  hui  more  freely  at  25°  :  the  sobition  saturated  at  20" 
lifief5  to  a  Si^mi-tranftparent  mass  on  CiX>ling.  It  is  scarcely  soluble 
^  of  turpi'utitte  at  0*,  but  becomes  suspended  in  the  hquid,  and 
Ivm  on  warming  (Payen).    B&^  ako  Ouiia-pt^rclm, 
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«ieai'lj  pure  giitta  was  separated,  contaiuing  87*22  p.  a  C.^  12-04  IL, 
and  0*74  0*,  the  wmaU  quantity  of  oxygen  being  probably  due  to  a 
fimall  t>ortion  of  tlio  reeiu  precipitated  at  the  same  time-  f 
*  Acc^>rding  to  Arppe  (/.  pr,  Cftem.  5S^  171  ;  Kopp's  Jahreib.  1851, 
630,  gotta-pereba  contains  chips,  ©and,  and  Bimilar  bmUes,  Halts  of 
ftpocrenic  acid,  and  six  different  resins,  which  may  Ije  st^parated  as  fol- 
ows  :  Gutta-jKTcha  m  purified  by  softening  it  in  boihng  water,  diijest- 
In^  it  repeatedly  with  alc*>hol  (if  8p.  gr.  0-81,  and  cvam>rating  the 
polutiou.  The  residue  consists  of  a  mtxturo  of  resins,  ivlnch  arc  dis* 
nolved  by  cthcr^  with  the  exception  of  alpha-rcHUi.  The  e there al 
soluttji  ia  evaporated;  the  semifluid,  sticky  residue  is  boiled  with 
alcohol;  and  the  solution  is  filtered  from  the  undissolved  portioni 
iwhich  appeai'H  to  be  a  com|K>und  of  delta-re.sin  with  liaie.  The  cthei^al  j 
Bolutiou  leaves  on  cvafjoration  a  mixture  of  sticky  ganima-rewin  and 
cryBtalline  beta-resin,  sepamblc  by  cold  abeolnte  alcohol,  which  leavca 
ttie  latter  undiasolved.  —  The  gutta-percha  exhausted  by  boilmg 
ilcohol  of  sp.  gr,  0-81  gives  up  to  alcohol  of  ^p<  gr.  0*83  a  further | 
>ortioii  of  delta- rci^iu,  while  tliere  remains  undissolved  a  ujixture  of 

Eisilon-  and  eta^ resin,  the  former  of  which  is  more  easily  soluble  than 
e  latter  in  ether,  —  Afjtha-resin  is  white,  difficultly  fusiblcj  and  may 
In?  obtained  from  alcohol  in  indistinct  crystals. — BrUf Tesin,  0^ll^\ 
brms  long  needles,  melting  at  125  ^i  and  solidifying  on  cooling  to  a 
joIourlcsH  glass,  soluble  in  alcohoh  —  Gamma-rcjiinj  C*"!!*^,  is  pale* 
,  sticky,  and  fusible  at  50"*;  in  water  it  is  converted  into  white 
1^  which  are  difficultly  soluble  in  alcohol*  Its  BolntTOu  is  precipi- 
tted  by  neutral  acetate  of  lead*  —  Deha-resuty  C^iT^*0*,  f«'rmH  colonr- 
^ss  granules,  melting  at  175**,  easily  soluble  hi  etheiv  difiionUly  soluble 
absolute  alc^jhftl,  and  not  preci|jita,ble  by  neutral  acetate  of  lead*  — 
km-reviftf  C*°B*H}^°^  ig  a  white  powder,  melting  at  55'%  preei  pi  table 
its  ethereal  solution  by  alcohol.  —  Ela-rmn^  C"*!!^,  is  white  and 
ropy  at  40°,  brown  at  110^,  and  brick -i^d  after  cooling.  It  m 
learly  insoluble  in  cold  ether^^  and  very  slightly  soluble  in  boiling 
Jcohol :  it  forms  the  pnncipal  part  of  gutta-percha,  Epsilon-  and 
to- resins  are  iril^amed  by  strong  nitric  acid,  and  oxidised  by  weaker 
^d,  with  formation  of  piene  acid-  Thu«r  itceopding  to  ArpiKs  \v]ioj»  uork 
before  roc  onlj  ua  ©itra^ta  (Kj**). 
Gutta-percha  yields  by  drtf  disttilathn^  first  a  clear  yellow,  then  a 
Bark  oil,  of  variable  boiling-point  and  sp.  gr.  0*900,  amounting  alto- 
gether to  57"66  \wr  cent.  (Adriani).  The  oil  contains  10  at*  C*  to 
at,  IL  (Maclagaii),  The  dry  distillation  of  giitta-rR-rcha  pr<^ceeds  in 
the  same  way  as  that  of  caomchiuic,  yielduig  a  little  acid  water,  vola- 
llle  hamfi^  hevcne  (see  under  Caoutohoue),  and  a  little  isupreiie  and  caout- 
jhin,  together  with  an  empyreumatic  productj  which  may  l>e  removed 
ly  rectifying  the  distillate  over  caustic  potash  (Williams)*  ^ — Gntt^- 
jercha  is  very  inflammablej  and  Imnis  with  a  bright  flanic  (Oxley).— 
Oil  ofviinot  carbonises  and  corrodes  gutta-|>ercha,  evolving  sulphurona 
cid  — Nitric  uciff  .softens  gutta-percha  and  dissolves  it  on  boiling, 
^hereufion  water  tlirows  down  a  soft  yellow  resin ;  nltiumtely^caui* 
ihrcHii -  acid  and  Ibe  decomposition-products  of  alhumin  are  formed  i 
■^Schwancrt,  Ami.  Pharm.  128,  121).  —  8uo7uj  hj/drochloric  n«v;  attacks 
jputta-jjercha  slowly  at  20"^,  rendering  it  brown  and  brittle  (Payen). 

Outta-percha  is  insoluble  in  watir^  though  boiling  water  takes  np 

'rom  it  an  acid  {Adriarn)  and  a  brown  extract  (Soulmiran)* — It  is  m- 

lublo  ill  iimU   and  alkaUs.      Liquid  carbomc  acid  e^tt?^cl^  \i\^^^ 


colouring  matter*  aad  leaves  tlii^  iindi^Bolved  i*nrtiofi  whito  as  h^h 
(GoreT  C/tim,  puvt.  3,  2i-l)«  —  Bisulphide  of  carhun  diSBolvea  ^it 
j>erclia  oveii  in  the  cold,  with  the  exception^  of  a  l^rowni  i<ub.Hi 
(Pajeii)j  and  leaves  it  uricliaiijired  and  not  viBcid  oa  evaporatiun* 
solution  caii  be  filtered  otjly  wlieu  not  more  than  1  jwirt  of  gutta-|M?; 
is  di.HBolved  in  12  parts  of  the  biaulpliide  (Gieseler^  aV,  Br,  Arch  8:i, 
The  piile-bjowu  sohition  roiidei'B  paper  and  wood  water- proof  (Vogicl 
Meperi*  i?8,  402).  —  Guttu-percha  does  not  dissolve,  or  diewlvee  tmly  t^ 
the  extent  of  22  per  cent.  (Pajen)  in  abaolute  alcohot;  moreo\T*r, 
alcohol  I  precipitates  most  of  the  other  solatione.  See  nhore,  —  It  i» 
insoluble  in  nitrous  tthfr  {J*  Chm.  nied.  24,  436)  and  in  acftw  ociU 
Mtl^cr  eofteEits  it  in  the  cold,  and  dissolves  it  on  warming  (Swiil>eiran). 
Vogel  found  gutta-jjereha  insoluble ;  Kent  found  it  slightly  soluble ; 
Pajen,  soluble  to  the  extent  of  22  p,  c,  only,  in  etlier  ;  Seliwei\itfej 
found  it  only  partially  soluble  even  in  boiling  ether  ;  Maclagan 
Hofmann,  on  the  contmry,  found  it  soluble  in  ether.  Otitta-pei 
purified  by  kneading  with  water  and  washing  with  hydrochloric  add, 
and  dried,  dissolves,  with  the  exception  of  browii  docks,  in  builiiig 
ether,  the  solution  solidifying  to  a  jelly  on  coohng  (Baurahauer), 

Gutta-percha  dissolves  easily  in  chloroform ;  the  solution  cannot  be 
filtered  when  it  contains  more  than  1  part  of  gutta-percha  iu  16  parte 
of  chlomfonn.  The  solution,  mixed  with  3  part^  of  etiier  and  kept  for 
Bome  time  below  15^^  deposits  the  gutta-percha  in  the  fonii  of  a  whitt 
powder  (Kent),  The  solution  in  chlorofonn  is  precipitahle  by  alcoliol, 
but  not  by  ether  (Schwerdtfeger).  Ohfcerin  containing  acetic  acid  or 
tartaric  acid  di>^solves  j^itta-fjercha  when  heated  over  the  wftter^btAll 
(Dulhs  PoiffL  NotitbL  20,  91). 

Gutta-percha  dissolves  in  bciutfue  (Matisfield);  it  diHsolves  onl 
tiallj  in  benzene  and  oil  of  turpatUnf.  in  the  cold,  but  almost  com 
on  warming  (Payen).  lioch  oiL  conl-far  mly  rfsin  oii^  the  empt^i 
mis  of  camdchoit<:  and  ffttUa-ptrthit^  ttr^eni^,  and  hfdmchhraU  of 
dissolve  gutta-|*ercha,  and  leave  it  uncluiugcil  on  evup^iratinn,  but  ^ 
oil  of  turpeutine  containing  resins  is  emfiloyed,  it  reinaitis  iu  ii  stidrf 
atatc*  Olivt  oil  is  without  action  on  guttii-pei  uha  in  the  Djld  ;  Uie  lioSt 
oil  dissolves  a  httle,  and  deposits  it  agtiin  on  c^xiling  (Payt*n). 

IT  On  exposiitg  sarajjle^  of  .^iheet  gutta-percha  for  nine  m out hB  to  the 
ftction  of  lin^et'd  oU^  boiled  and  unbtnled  Shwkhdm  tm\  and  cttahiur,  it 
was  found  that  these  liijuids  had  not  exerted  any  perceptible  si^vcuit 
action  upon  ihegutta,  winch  retain etl  its  textun*  ami  tenacity  in  all  Uio* 
portioim  whidi  had  been  fairly  submerged  in  the  liipiid,  ntid  pn>tect<id_ 
from  the  light  and  atm^wpherie  air;  but  in  tliiise  jiortions  whidi  I;  ^ 
projeettHJ  into  the  atmoH|>h4jric  air  cc*ntaint.»il  in  the  jar,  wIkti*  it 
also  exposed  to  the  effi-H'ts  of  diffused  daylight*  the  t€*xture 
l>ecrnne  rotten,  and  tlio  mnteri»il  more  or  h^sM  brittle  and  rei 
These  bquidn  exclude  oxygen  fmm  the  gntta-jiei\*ha,  and  are  thn* 
enabled  to  exi»rt  n  preservative  intlu(*nci*  ujMvn  it*  without^  howifver,  ui 
any  derrr^t*  ^oftenijig  or  dissolving  il*«  tt*xtun'.  lliTncc  they  are  Uk«^h* 
lo  bo  highly  valnabk*  agetrts  in  e<jating  the  ijinnlatitm  tniiNriAl  ..f  tele- 
graphic cables  (Miller),  f 


AtltHiK   Lights  pulverulent  uiajiH,  made  upof  mieros4Mpie,  toiuiBfi^ii 
laminte   (IVven),      At  ordhiary  tern  pern  tm'^.^  ita   comp*'-*^*^  -  '    * 
with  the  fornmla  C*il"0' ;  at  IMO'  it  is  rt^prei^nted  \ 
C»H'*0  (Oiid«*numn«),  ^MeltH  at  140^  (On!— ^  "-^.  -m    ,..,,     ,,,  i 
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to  a  transparent  oil,  which  remains  transparent  on  cooling,  and  solidi- 
fies to  a  cracked  mass  a  little  heavier  than  water  (Payen).  It  is  not 
attacked  by  cold  or  boiling  water,  or  b}'  caustic  potash  or  dilute  acids. 
Strong  sulphuric  and  nitric  acids  act  violently  upon  it,  as  upon  gutta- 
percha ;  hydrochloric  acid  is  without  action.  —  Alban  dissolves  very 
easily  in  bisulphide  of  carbon,  chloroform,  benzene,  oil  of  turpentine, 
and  ether,  crystalHsing  from  the  latter  on  evaporation  in  long,  pearly 
laminsd.  It  dissolves  freely  in  warm  absolute  alcohol,  crystallising 
from  the  solution  on  cooling,  and  also  on  evaporation  (Payen). 
According  to  Oudemanns,  it  dissolves  in  196  parts  of  cold,  and  19  parts 
of  boiling  alcohol. 

FluaviL  When  freed  from  alcohol,  which  it  obstinately  retains, 
by  heating  to  lOO'^  in  a  vacuum  till  frothing  ceases,  it  is  a  lemon- 
yellow,  amorphous  mass,  sohd  and  brittle  at  0°,  pasty  at  50^,  melting 
at  lOO''  to  110^  (Payen).  According  to  Oudemanns,  it  is  C*ffH).  — 
Boils  when  strongly  heated,  undergoing  decomposition.  Violently 
attacked  by  oil  of  vitriol  and  strong  nitric  acid,  but  not  decomposed  by 
hydrochloric  acid,  ammonia,  or  alkalis.  —  Dissolves  in  cold  bisulphide 
of  carbon,  chloroform,  alcohol,  ether,  benzene,  and  oil  of  turpentine, 
and  is  left  in  an  amorphous  state  on  evaporation ;  under  favourable 
conditions,  however,  it  appears  to  crystallise  (Payen). 
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Fedm-harz.  Gutnm  eJastwnm,  India-rahher*  —  First  iiiaik  known  ii 
Europe  by  Bonguer  and  Condamiue  in  1736,  —  Tho  oiU^y  jaioei  d 
the  most  Yarioua  plaats,  according^  to  Schleidco  all  milky  B^\y^^  eoiillil 
caoutchouc.  The  inspiBsated  sap  of  the  following  plants  forma  lit 
caoutchouc  of  commerce,  which  comes  from  the  nortliem  imrt  of  Sonlfc 
America,  from  the  East  Indies  and  the  Sunda  Islands,  as  well  m  ftoai 
Ma<Iaga3car.  A.  Aniet^ca.  The  Euphorbiacea^:  Siphoma  elasticot  & 
lutea,  a»id  S*  hnvi/oUa ;  the  Apx^ytiaccse ;  Mancorma  apechea  |  the  Arto* 
carpace^  :  Artocarpm  itdEfjnfotia^  CmUlleja  (iastica^  Oecrvpiapeiiaiaf  ilio 
Pol/etfi  Sapotea  Mulhriana.  —  B.  India*  The  Apoc^niacaffi :  Ufvtoh 
ttastica;  Artocarpacea^ ;  Fiai^  eloMtica^  F  indicOy  and  jP,  reh'giom^^ 
0.  Madttgmmr,     VaJiea  gmnmiftra,  of  the  apocynaceoos  order* 

The  caoutchouc  of  opium  possesses  the  same  propertiea  as  ooai> 
mercial  caoutchouc,  but  dissolves  more  easUy  in  ether  and  in  volitili 
and  fixed  oils,  pmbably  on  account  of  its  finer  state  of  dirigion*  ft 
contains  87*89  p*c.  C»,  and  1211  H,  (Felletier,  Ann,  Chinu  Fiyu 
50,  277;  Amu  Pharm,  5,  177),    See  aUo  Ruchholz  {N,  Tn  8,  1,  37). 

The  dried  saps  of  Ficm  Carka^  Euphorbia  Ct^arim<u  and  E,  of*, 
Papavif*  somfii/ermn^  Asckpim  ftp^iaaiy  A,  ^tgantta^  Lactuca  jolM 
Cichotium  Intyhis^  tjevcral  S|)ecie8  of  Smchm  and  other  plants  yfaU 
caoutchouc-like  subatancoy,  which  remain  on  exhau^stin^  the  dr4liMp 
with  water  and  alcohol,  or  may  be  precipitated  from  an  er  >  u 

by  alcohol:   Native  CaonUhouc-     S^^e  Carradori  (^«n»  i  % 

58),  Ricord  Madiana(J.  Pkarm.  16,  107).     The  subsliuic*? ,  i 
Ficvs  Carica  appcum,  accordujg  to  Bizio  {Bnt^n^  Gioru,  :.Sj. 
identical  with  visciu. 

Tlie  gap  of  the  Fims  elmtwm  cultivated  in  Gennatiy  t«t*TitaIiitil  fu 
1827,  a  colourless,  soft  resin,  gum,  and  viscin ;  the  same 
were  found  also  iii  1835  in  the  sap  which  exuded  fn»ui  the  ' 
young  green  twigs  of  the  same  tree;  but  the  less  fluid  - 
from  incisiouH  made  in  the  stem  of  the  tree  dried  up  qrn 'l^i 
chouc  (Xescnbeck  &  Manjuait).  —  The  sap  of  Ffcns  ei'i 
larger  quantity  of  m'^ater,  tlie  farther  from  tne  root  it  is  *  ali  . 
eapof  the  termiual  buds  contained  17"7  p.c,  that  of  the  parts  i 
below  20*98  p.  c,  and  that  from  still  lower  25*15  p.  e*  of  soj, 
stitueutSf  D*57,  p,e.  of  those  from  the  sap  of  the  tenniJial  bmi 
sisting  rtt  ca^iutchouo  (Adriani)* 

The  sap  of  Siphonia  eimtka  conveyed  in  a  nearly  uoalteir^  i 
in  clot«:?d  vessels,  from  South  America  to  England  amtalned  31^7  p^  c  ut 
caoutchouc,  bt*sidea  wax,  bitter  substance,  gum,  albuoiiu,  and  5W 
p.  c.  of  water,  with  salts  aud  aet»tic  acid.  It  formed  a  pah^-yt  U#*w»  tUck 
IlcJmogf.*nr*ous  cream,  of  sp.  gi\  1-012,  having  an  add  odnitr  hkc  Ibalef 

itt  milk.    Wlien  left  at  rei^t,  it  separated  into  a  lower  dark-te^n 
ipaieiit  Utiuld^  and  an  upf^er  whitei  opaque^  creamy  pcrtioo.    fa 
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thin  layers  it  dried  up  to  ordinary  caoutchouc  in  tlie  air.  When  heated 
it  curdled  instantaneously  from  scpara^tion  of  caoutchouc  i  the  addition 
of  a  large  quantity  of  alcohol,  but  not  of  water  or  aqueous  alkalis, 
also  threw  down  the  caoutchouc  (Faraday)*  Fresh  caoutchouc-sap 
curdles  in  the  air,  like  milk  turning  sour  ;  the  separation  being  haeteuod 
by  the  addition  of  hydrochlaric  acid  or  chloride  of  sodiwrap  It  may  be 
presen-ed,  mixed  with  i^th  of  ammonia- water,  in  air-tight  vessels  filled 
with  the  Uquid  (John son,  Dm^L  180,  13C)  BonssingauH  &  Rivero  {Ann, 
Chim,  Fhi/B,  23^  220),  examined  a  sap  from  Mexico,  the  caoutchouc  of 
which  was  completely  preci  pi  table  by  ammonia,  *—  The  red  dish- white 
caoutchouc-]i»ap  kept  in  bottles  turns  bfown-red  in  tlic  air  (Baumhauer), 

On  Eg'troe  sap,  see  Bizio  (Br.  Arch.  22,  158),  Tr^moliifc  (Bull.  Phann.  6,  316), 
lAndercr  {Heperi.  73,  353  ;  81,  70) :  tin  the  »ap  of  Ffcut  MifhfHruf  and  F,  daimrifij 
Peckolt  C*V,  Mr.  Arch.  105,  31)  i  on  a  »i*p  from  Giiiflum  Hancock  {Ed,  N,  FML  J,  1, 
%4iO)*    Some  other  saps  aifo  dcsmbed  m  I  ho  Appeudii  (p.  351}. 

If  the  exuding'  sap  iif  the  stem  of  Ftcm  reli<fiom  be  received  in 
ether,  a  coloui'less  syrup  is  obtained,  which  when  diluted  with  more 
ler  throws  down  a  de^KJsit.  Ox\  eva]jorating  the  SDltition,  the  caout- 
auc  remains  as  an  elastic  mass,  which  may  be  freed  from  adhering 
by  boiling  with  alcohol  (Nesenbeck  &  Marquart).  —  The  sap  of 
Aphonia  elmtica  diluted  with  4  parts  of  water,  and  allowed  to  atand 
for  twenty-four  Iiours,  deposits  the  caoutchouc  in  the  fonn  of  a  creamy 
layer,  to  be  purified  by  repeated  washing  with  water.  This  very 
finely  divided  caoutchouc,  intimately  mixed  with  water,  is  converted 
into  a  soft  curdy  ma^ss  on  removing  the  water  by  evaporation  or  by  the 
aciioa  of  drying  substances,  and  when  further  evaporated  or  pressed, 
passes  into  a  close  elastic  condition,  after  which  it  is  no  longer  miscible 
y    to  a  cream  with  water  (Faraday)* 

■  The  caoutchouc  of  oommerco  is  made  by  drying  successive  layers 
Hof  the  sap  on  clay  over  a  fire,  or  by  evaporating  it  in  the  sun.  It  may 
Mftin  1  be  obtained  by  allowing  the  sap  to  curdle  iti  the  air,  and  then 
KremoviDg  the  upper  solid  elastic  p<:trtion  from  the  whey  beneath,  — 
npure  caoutchouc  is  obtained  by  dissolving  the  crude  product  in  chloro- 
^porm  and  preciintating  with  alcohol  (Adriani). 

■^  Pure  caoutchouc  apiioars  white  and  opaque  so  long  as  it  contains 
^water  between  its  particle.^,  but  after  long  drjnng  in  the  air^  it  becomes 

colourless  and  trauBparent^  and  only  slightly  coloured  in  large  masseg< 
^It  pos?iesscs  the  elasticity  of  ordinary  caoutchouc,  baa  a  silky  lustro 
B^nd  a  fibrous  appearauce  when  eti-etched,  and  exhibits  no  trace  of  tcx- 
BtttTO  (Faraday).  According  to  Payen,  however,  thi«  sheets  of  crude 
■jcaouU^houc  exhibit  irregular  romided  pores,  and  under  a  magnifying 
^powor  of  300  diameters  a  reticulated  teiture.     Sim*  hIbo  Page  {Bep^rL  Pai. 

Imw^ni.  18G8).  —  Cotiimon  caontchouc  is  generally  black  outsidcj  pale- 
^yellow  within,  and  opaque ;  the  lighter  cut  surfaces  soon  turn  brown 
Hon  exposure  to  the  air,  Sp.  gr.  of  pure  caoutcliouc  =  0-925  (Faraday), 
Hof  commeraal  0*0:335  (Brisson),  of  the  bottle  India-rubber  0*9454  ;  of 

■  the  so-called  Spcckf/imwi  0'1>628  at  20 "*  (Adriani),  varying  in  different 
^  kinds  between  O'Dlt)  and  0-943  (Ure)*     The  specific  gravity  is  not  in* 

eicased  by  pressure  (Fai'aday).  ~  At  ordinary  temt>erat«i*t^H  caoutchouc 
is  soft,  tough,  and  highly  elastic ;  freshly  cut  surfaces  i-emain  for  a  long 
time  sticky,  and  may  l>e  tmitcd  together  so  that  the  comiection  is  as 
perfect  at  the  joint  as  at  any  other  part.  Below  0"  it  is  hard,  slightly 
flexible^  no  longer  adhesive  on  freshly  cnt  surface.^,  and  hut  %V\^\\H\^ 
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elastic,  Itevol  ves  heat  when  stretclied;  a  string  of  caoutchouc 
a  weig'Ut  m  suapeuJed  0CJtiU"act»  wlien  wamietl  and  cipaiids  on 
(Gougii,  iV.  GefiL  9,  217)* — Caoutchouc  is  a  non-conductor  nfeU 
(FarsMlay);  and  becomes  hig-hly  electric  when  rabl>ed-  —  Haa  a  ftiM 
odour.  Tastelese.  —  It  is  not  quite  imper^iouB  to  water,  stuoc  uiiilif 
water  it  grsLdually  absorbs  the  liquid  and  becomes  opnqno  (KajrailifX 
At!cording  to  Che  vreul  and  Fey  ron,  it  is  not  qnite  in  * ;  I  il©  by  gaKi ; 

Befnaeliua,  however,  found  the  barometric  pressure,  <  .  le  receiiw^f 
an  air  pump  wilh  india-rubber  joint,  utichiuigod  ailtii'  twentj-fmr 
hours. 

Fftradnr*         tire.  WiUiMM^ 

FuriJUd.  Brtmrn.  Fdbi 
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Tlip  Mlowm^  form^ibe  h&Te  baeu  proposed  for  the  couiposttlaa  ^cttoolitet^ 
<7HMUre),  C*E^  (Futiidaj  i  Piiyeti  i  Pt41etier)  C"H»^  fSaubwwn).  Tb»  ^ 
formula  of  WiUiama  ftgrees  mth  the  oampodtitm  of  Uie  dU  of  oAoutchoiic.  —  Xmmm 
witli  dummorjl  and  ^tta-perduu 

f  Pure  unmanufactured  or  virgin  Para  caontchouc  and  good  ikm 
masticated  or  manufactured  caoutchouc  were  found  bj  Milter  to  cm- 
taiij : — 


Pur^  eooutehouc 
MoUtui^....,.... , 

Besm -..«♦....„. 


Virgin. 


MftaticaUML 

082 
2-06 
0-18 


lOO'O 


xoooo 


On  deducting  muistmie  and  ash,  the  elementary'  composition  »:— 


Hydpoge 


Vifgiii. 

85-82 

nil 

307 


SS5a 

1206 

241 


100*00 


1C0OO 


r< 


Crude   caoutcUoue  contains   a    nearly  hisolubT 
elaBtic,  and  fc;lightlj  sticky,  vshich  is  tiie  pure  caon i 
proj^er,  together  ^^ith  a  soUiblc,  dndilc,  sticky  bi»,i. .   ..n,  inohlBe  A 
nitrogenous  maitere,  one  of  which  is  extrticte'd,  to^^-c'tlirr  \i*ith  tile  J*t 
by  alcohol  and  w  at  er  ( Pay  en ),     It  co  n  t  d  n  a  « o  I  p  1 1  r      •  ^   \  %  litici 
and  cliloriniited  substances,  which  jiass  over,  uioi 
on  dry  dmlilktion  (Cloez  &  Girard,  Vompt,  rm/i.  ou,  >*  ij. 

Caoul el  i i  I ne  oai i(  lif^ei*  «l u \v  1  y  fit  o i  d  i  t j n vy  tern j icm t unfs,  atul  baai^ 
brittle.  When  dried  over  oil  of  viuitd  lor  a  month,  ll  ooctittin*  7M> 
p,a  C,  U'M  \U  lind  11-40  0,  (Adriani). 

%  500  grains  ttf  pale-brown  virj^in  Piiifi  caoutchouc  lu  a  wrJi* 
t»|»c?-Uk«  si  rip,  *:xpOf*ed  in  nettin;,''  in  the  n|K'n  air  to   nun  ajuf  nil  If 
nijii*  lunii^hn,  litHJuiio  bhickened  and  rotten,  but  was  ticithor  ftdd^f 
Cnnnblrd^   and  iiier4:/iM»<I  in  weight   'SI*''   prnun??   or   7   i,  e* 
si  ni liar  [*kHTo  eji|N>.Hrd  t*j  nir  and  lig'  a  diy 

/iliKrd  with  Jls*  muulh  d*>wnwardB,    :  ^  ,,.,.*  of 
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14  grains  or  2*8  p.  c,  aiul  became  browu,  soft,  and  stickj^  especially 
in  the  parts  most  exjiosed  to  liglit.  It  gave  up  to  alcohol,  11-81  p.c. 
of  an  oxidised  soft  viscous  resin,  containing  (;7-23  p.  c.  carbon,  9*34 
hydrogen,  and  23*23  oxygen.  —  A.  similar  sample  of  masticated  sheet 
caoutchouc  exposed  to  sun  and  rain  collected  into  a  sticky  mass  which 
had  lost  its  tenacity  and  elasticity.  Another  sample  of  the  same 
exposed  in  the  inverted  bottle  to  ditTused  light  and  air,  gained  8  grains 
or  1*6  p.  c,  and  collected  into  a  lump  which  was  viscous  and  h^  lost 
its  elasticity,  especially  in  the  parts  most  exposed  to  Ught.  Alcohol 
extracted  from  it  12*64  p.  c.  of  resinous  matter.  A  tliird  sample 
exposed  freely  to  the  air  in  a  glass  bottle,  but  kept  in  the  dark, 
gained  only  0*6  p.  c,  showed  no  alteration  in  tenacity  or  elasticity,  and 
yielded  to  alcohol  only  2  p.  c.  of  resin  (Miller).  %  ^ 

From  calico  which  had  been  saturated  with  a  solution  of  caoutchouc 
in  naphtha,  and  had  been  left  to  itself  for  six  years,  benzene  extracted 
a  brownish-yellow  resm,  fusible  below  100°,  and  containing  64-00  p.  c. 
C,  8*46  H.,  and  27*54  0.  The  resin  closely  resembled  shellac,  dis- 
solved in  alkalis,  and  was  precipitated  from  the  solution  by  acids, 
iDd  was  easily  soluble  in  alcohol,  benzene,  and  chloroform,  but  in- 
solable  in  sulphide  of  carbon  and  oil  of  tiu-p<?ntine  (Spiller,  Cfiem.  Soc. 
J.  [2]  3,  44;  Chem.  Centr.  1865,  41)5). 

Caoutchouc  when  heated  in  the  air  bums  with  a  bright  white, 
pmoky  flame,  emitting  a  disagreeable  odour.  —  According  to  Achard  it 
melts  at  about  125°  [160°  (Himly)],  giving  off  aromatic  odours,  and 
remains  of  a  tarry  consistence  on  cooling ;  but  after  longer  melting,  it 
cools  to  a  black,  brittle  mass.  When  pure  caoutchouc  is  gently  heated 
in  a  glass  tube,  it  volatilises  in  a  decomposed  state,  leaving  only  a 
trace  of  charcoal  (Faraday). 

The  products  of  the  dry  distillation  of  ordinary  caoutchouc  nvc  car- 
bonic acid,  hydrocarbons,  ammoniacul  water,  and  empyreumatic  oils, 
the  last  of  which  are  yellow  and  fluid  when  distilled  at  a  low  tempera- 
ture, but  brown  and  thick  and  have  a  stronger  smell  at  high  tempera- 
tures (Achard).  Thei*e  remains  a  httle  porous  charcoal,  together  with 
ash. 

The  empyreumatic  caoutchouc  oil,  purified  [from  volatile  bases 
(Williams)]  by  treating  it  with  dilute  sulphuric  acid,  water,  and  solid 
caustic  potash,  is  a  mixtiu*e  of  hydrocarbons  of  various  boiling-points. 
By  submitting  it  to  fractional  distillation,  at  last  over  sodium,  the 
foUowmg  products  ai*e  obtained.  1.  A  very  easily  volatile  liquid, 
consisting,  accoi-ding  to  Ilinily,  of  eupione  (xv,  152),  boiling  at  33°  to 
44**  [see  on  tlio  contrary,  Licbig,  Ann.  PiMrm.  16,  61];  according  to  Bouchardat 
butylene  (x,  66),  boiling  at  10°,  and  cantchene  (x,  21),  boiUng  at 
14-5** ;  according  to  Williams  isoprene,  C^^IP,  boiling  at  37"  to  40°.— 
2.  A  body  boiling  at  171 -5%  =  caoutchin  (xiv,  326),  0*^11".  —  3.  Jleceue, 
or  Ileveene,  the  least  volatile  of  the  oils,  having  an  amber-yellow  coloui*, 
of  sp.gr.  0*921  at  21°,  boiHng  at  about  31o\  and  reniauiing  fluid  in 
the  cold.  This  body  has  a  faint  enipyrouniatic  odom\  and  a  harsh 
taste,  and  is  without  action  on  i)oliirised  light:  it  contains  86-11 
p.  c.  C.,  and  1-4-02  II.,  or  equal  numbers  of  atoms  of  carbon  and  hydro- 
gen. Hevene  is  inflammable  and  not  completely  volatile  without  de- 
composition :  it  absorbs  chlorine  abundantly,  giving  off  hydr(x*hloric 
acid,  and  is  converted  into  a  black  resin,  llevene  forms  with  oil  of 
vitriol  a  viscid  mass,  from  which  there  separates  a  colourless  oil  boiling 
at  228''  (Bouchardat). 
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Niinc  acid  oolonrs  caoutclionc  yellow,  evolving  nitro^geiiT 
aeid,  and  hydrocyanic  acid,  and  producing  oxalic  aeid  and  a  fatty 
Six  parts  of  fuming  nitric  acid  dkgolvo  1  part  of  caoutchouc  coroy' 
nvith  efferveeoence,  foroiijig  a  dark- brown  solution,  from  which 
throws  down  yellow  flocks,  soluble  iq  alcohol,  acids,  and  alkaHs^ 
inflammable  at  100°  (Acliard),  Melted  caoutchouc  takes  fire  wlwi 
strong  oitric  acid  is  f)oured  upon  it  (Hare),  When  digeated  for  IS 
hoars  with  nitric  acid,  caoutchouc  is  convert<*d  into  a  soft,  ydloit, 
non-elastic  mass  (Roxhurgh).  Caoutchouc  m  dissolved  byboiliiigaitHe 
add  of  Bp»  gr,  l"35j  without  any  violent  action,  formiBg  immphrelje 
acid  and  a  small  quantity  of  resin  precipi table  by  water  (Schwauertf 
Ann*  Fharm,  128,  123).  —  Oil  of  vitriol  converts  moderately  tisa 
pieces  of  caoutchouc,  after  some  days  ouly,  into  a  black  fnahJe  sfdk 
stance  without  diftsolving  it  (Roxburgh) ;  when  heated,  it  prodi 
tur]^n tine-like  mass,  from  which  water  separates  a  black  brittle 
(Achard).  —  The  dark-brown  solution  of  caoutchouc  in  bbulpfai< 
carbon  ie  decolorised  by  passing  chlorine-gas  into  i I,  and  on  statoei^. 
addition  of  water,  deposits  a  white^  non -elastic  mass.  BidphuitniBi 
acts  iu  the  same  manucr  (Traun).  —  "^Vhen  thrown  upon  melted 
of  potash^  caoutchouc  burns  with  a  very  bright  flame,  cvohing  a 
quantity  o!  heat,  so  that  the  bottom  of  the  glass  tube  contaimng 
melted  (Bdttger,  X  Mepert  C,  247). 

Combimttions*  Caoutchouc  does  not  dissolve  in  water  at  any  ton- 
perature,  but  swells  up  and  bectimes  sticky  in  boiling  water ;  alKcf 
cootiug  it  remains  softer  and  more  bulky  than  befoi^,  tmd  is  foqad  tl 
have  taken  up  water.  Thin  strips  of  caoutchouc  ke[it  lu  irat«r  for  II 
days  take  up  from  187  to  26*4  p,  c.,  and  increase  in  length  and  thick- 
ness (Payen).  Boiling  water  sometimes  takes  up  a  Uttle  resin  fn» 
commercial  caoutchouc, 

H  A  nanow  strip  of  virgin  Para  caoutchouc,  weighing  500  gnhtt 
exposed  to  diffused  light  in  freshwater  in  an  open  bottle,  became  wtlil 
and  opaque  from  absorption  of  moislure,  and  increased  liy  86  graiuif  «r 
17  per  cent.,  but  expci'ienced  no  other  alteration  in  chemical  pmpcftia^ 
and  resmned  its  original  characters  when  dried.  A  Binillar  sample  ex- 
posed in  sea- water,  in  an  open  bottle  to  diffaaed  light,  alt^orl^odH 
per  cent,  of  ita  w^eight  of  water,  but  was  only  a  little  tittvral  li 
appearance,  not  in  chemical  composition,  A  sheet  <*f  nmstkilfd 
caoutchouc  immersed  in  fresh  water,  open  to  the  air  and  diffitscd  l^i^ 
increased  87  per  cent,  by  absorption  of  water,  that  is  to  say,  if  Ma^T 
doubled  its  weight.  It  l:>ecame  white,  oparjue,  slimy,  and  atidty  wko 
pressed,  artd  allowed  water  to  be  squi»ezc*d  out  by  nre«ftnr«^.  It  h#t 
weight  rapidly  by  drying  when  eiEpofted  to  the  air*^ —  ''  sain|le 

atin  t)ar  to  the  last,  but  exposed  in  sea^water,  became  *pmcp9 

and  slimy,  but  increased  oidy  5  i)er  cent,  in  weight  by  iiip(^»r^iCi<^n.  A 
ftecnnd  sample,  in  sea- water  in  a  closed  bottle,  emittrf  a  smell  ol  ^ 
nlniretted  hydrogen,  and  gained  5-6  jx-r  cent,  in  weight  by  abioriitte 
IU*  elasticity  and  tenacity  were  not  impaired.  A  qimntit  v*rif  at^»tati»  rf 
|M>taflh  having  been  enclosed  in  bags  made  of  sheet  n: 
rately  sealed,  and  the  bags  iumicrsed  in  water,  the  salr  -'i 

bags  wad  found  at  the  end  of  nine  months  to  have  l'<      n  i     i 
the  water  wdiicli  it  had  absorbed,  and  the  bags  had  in  ^u^^Ii  * 
in  weight  several  grains  (Atiller).  f 
f    Cfloulchouc  is  in&olubk  iu  af\n€<ius  hjfirochloric  ncitl^  n-  '  • 
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upon  by  dilute  sulphm^-tc  acid.  —  AqueoiiB  potash^  even  in  Teiy  strong 
solutioa  (Faraday)j  and  alcoholic  potash  are  without  action  o»  caout- 
chouc, even  when  heated  (Bernard;  Achard).  Contrary  to  Thorey  and 
Thoufeosi,  who  fgund  it  &of^med  and  diBBolviMl  therebj,  —  Caoutchouc  iB  not 
acted  on  by  ammomu-gas :  w^hen  digested  for  some  months  in  solution 
of  ammonia^  it  colours  the  liquid  brown,  assumes  a  silky  lustre,  and 
Bwella  up,  and  when  shaken  with  oil  of  turpentine,  dissolves  to  an  emuU 
ftou,  from  which  the  greater  part  of  the  caoutchouc  separates  in  the 
form  of  a  cream  on  standing  {Ann.  Fharm.  28,  359),  Sm  aho  Sumer$ 
(Uiii^/.  64,  77 ;  69,158).^ — Caoutchouc  is  apparently  uot  altered  in  liquid 
e&rbofiic  aeid^  but  when  taken  out  of  the  liquid,  it  swells  up  to  six  or 
eight  times  its  volume  and  afterward s  contracts  again,  having  become 
white  throughout  the  entire  mass  (Gore,  Eep.  Chim*  pure,  3,  214). 

By  contact  with  sulphur j  under  favourable  conditions,  caoutchouc  is 

^erted  iiitci  vulcanuid  caoutchouc^  further  into  vulcuntBed  caoutchouc 

rich  in  sujpliur^  and  fmrd^md  cauutchouc* 

When  sheets  of  caoutchouc,  2  or  3  millimeti'es  thick,  are  im- 
mersed for  two  or  three  hours  iu  melt-cd  sulphur^  at  a  temperature  of 
lit*  to  110°,  the  sul]>hur  permeates  the  p^jres  of  the  eaoutehouc  more 
quickly  than  water  or  alcohol  would  do,  and  increases  its  weight  from 
10  to  15  p.  c.  without  altenng  its  bcliaviuiu'  tciwards  Bolvents.  If  it 
be  now  heated  from  135  "*  to  160°  for  a  few  minutes,  comhioatton  with  the 
sulphur  takes  place  and  it  is  converted  into  vulcanised  caoutchouc. 
XLancuck's  process  {Lond.  jQurmd  of  Aris^  1845,  178). 

Vulcanised  caoutchouc  remains  equally  elastic  and  soft  at  tempe- 
ratures varying  l^jetweeu— 20'"  and  +  b(^\  and  does  not  soften  to  any 
great  extent  even  at  100"*  or  highen  —  Under  water  it  takes  up  a  mucb 
smaller  quantity  of  the  liquid  than  crude  caoutchouc,  and  permits  the 
evaporation  of  water  from  veseela  made  of  it  to  a  mucli  less  extent. 
The  combination  w^ith  sulphur  does  not  alter  the  |>ro[M>rtion  of  carbon 
to  hydrogen,  which  corresponds,  as  in  ci-ude  caoutchouc,  to  the  formula 
C'tf  (Pay en).  Vulcanised  caoutchouc  m  much  less  easily  attacked 
by  solvents  than  crude  caoutehouc ;  but,  according  to  Baumhaucr,  it 
is  ineiidered  porous  by  the  action  of  ozone. 

%  J^lillLr  founl  that  a  sheet  of  vulcanised  caoutchouc  exposed  in 
uetting  to  the  sun  and  rain,  lost  2  p,  c.  iu  weight,  and  was  scarcely 
less  tenacious  than  at  first.  A  similar  sheet  immersed  in  fresh  water 
absorbed  la  p,  c,  but  was  not  otherwise  aUered*  A  similar  sheet  in  sea- 
ivator  became  rather  more  slimy,  but  gained  only  1^6  p»  c.  in  weight.  % 

Vulcan ised  caoutchouc  may  also  he  obtained  by  mixing  crude  caout- 
dtonc  with  tinely-powdered  sulphur  arid  heating  to  ISo""  to  100°  (Gkiod- 
jeftf^a  mttbod),  and  iin>hahly  also  by  kneading  it  with  sulphide  of  lead  or 
mineral  kermes.  It  is  formed  by  dipping  crude  caoutchouc  into  a 
mixture  of  bisulphide  of  cai^bon  andcliloride  of  sulphur  (Parkes)^  or  by 
heating  it  to  lio^  for  some  hours  with  polysulphidc  of  potassium 
(Gerard). 

^4  Vulcanised  caoutchouc  contains  1  to  2  per  cent,  of  combined 
sulphur,  the  remainder  being  enclosed  mechanically  in  the  pores.  This 
ei<scss  is  gradually  separated  by  the  etretehiog  and  contracting  of  the 
Caoutchouc  dunng  some  niontlis,  and  may  be  more  quickly  and  com- 
plctt^ly  rem^iived  by  means  of  hot  caustic  potash.  The  caoutchnuc  Icsf* 
rich  in  sulphur  thus  obtained  still  retains  its  elasticity  at  various  tem- 
peratures  and  its  1  ndl  [Terence  towards  sol  vents* 

e.  When  subjected  to  prolui jged  heating,  especially  hi  melted  sul\iU\i\- , 
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Tiilcanised  caoutchoiic  l^ecciDies  btvi)  STid  homy,  an 
polish,  these  propertiee  inere^ting  with  ti*e  prfjp«>rtioci  ryf 
the  duimttoD  of  heatiug,     H^diY^ulphuric  acid  j£i  eTolTi^. 
action,  especially  when  the  temfjeratiirc  excseeds  160^,  P*^  ^ 
remaining  di.'ts^^^vcd  m  the  eiee>8&  of  eulphur  and  eecmpli^  ohIt  i 
ffolphur  cn^siallises.      Gc»<3d3  ear  heata  1  part  c*f  caotitdiDiic 
part  of  suljihur  to  LlNj^  for  t  hours^  and  afterwards  to  151^  for  4  I 
Hardened  caoutchouc  is  etill  Ic^m   ^oluhle  than  the   vulcuiiMd, 
scarcely  aweUB  even  In  bigtilpliide  of  carbon.     Kbertnajer  ic 
the  hardened  caoutcliouc  of  coinmerce  12  to  28  p*  e*  of  snfpfaiir. 

Caoutchouc  dieeolres  partiaUj  in  bmilpMde  ^f  cm-bon  {htOKp 
It  swells  up  in  that  Uqnid  to  %  ejioitgy  mixture  uf  a  disiooTned 
uudissolved  body^  and  diaeolves  to  the  ext*^nt  t>f  JiO  to  70  per 
(Pajen),  Caoutchouc  in  pieeeeL  dige^^ted  with  six  |iarfs  of  h%n^^ 
of  carbon,  swells  up  over  nJgrht  to  a  soft  unctuous  ma^  (I>uUd). 
solution  may  be  accelerated  by  agitation  with  shot  (Authnn,  RrfuL 
52,  372).  If  the  bisulphide  contains  free  sulphur,  the  caoiitcbcMiG  tabs 
iip  tlmt  body  and  remains  ag  vulcaniBed  cuoutchotn^  on  evupofVlioi 
(DuUo). 

Oaoutchotic  swells  up  in  eold^  and  still  more  In  boiling  alaiM^  wHlh 
out  dii^solving'.  Boiling*  ulcohul  takes  up  from  trude  caoutiiljoiic  I 
bitter,  sticky  resiu,  umountitig-  in  some  ca@eg  to  4  p,  c.  (Admni); 
floimetimes  also  a  little  wax  (Nesenbeck).  Thin  siieets  f»f  c^*noiilcbiiae 
become  opa*^ue  and  sticky  by  absorption  of  alcohol  (pjiyen).  — Anht- 
dfOQfi  if  her  deconifX>se3  caoutchouc  in  the  same  manner  as  btsulpluue 
iA  Cftrbon,  forming  a  colouHeas  solution  and  leaving  34  p.  c.  d  i 
cotoored  substance  undissolved  {Payen).  Macquer  found  it  cimiplete|f 
soluble  ;  Bemiard  and  Roxbnrgh  quite  insoluble,  in  ether*  Fun?  aiW- 
chouo  swells  up  very  much  in  ether,  but  disi^olTee  ver^*  jtlirktlj 
(Keed  V   Esenbeck  and  Marquait),     The  addition  of  ;%  litrl  ric 

acid  (van   Gears,  Rqitrt.   h2,  3*^2),  ijr   previous    l»oiltng-  ,:iT 

i|8tnitinifh),  greatly  pn>mi>les  the  snbibility  in  ether.  The  yt^nb&ioi 
of  alctihoi  in  the  ether  prevents  the  swelling  of  iiidta«nibber  btfl 
(Mohr,  Ann.  Phurm,  22,  1*^4),  though  according  to  Payen,  caoQU 
chouc  f*W4*lli4  to  4  timeH  it  si  vohime  in  a  mixtnre  of  !  rtilume  ^ 
absolute  alcohol  and  B  %^olunje**  of  ether,  —  I'h©  solrition  in  etbor  ^ 
prccipitat**d  by  alrohol ;   it  leaver  unchangt^  caoutcbfiuc  im  enp* 

ratiotL  8<v  a}«o  Jurh.  {A.  OehL  4,  ^G)  x  FfiifT  {^kit\  OL  984).  A  tUtXtUff  4 
100  ptR^  bisniphide  of  cart  ion  and  0  or  ^  pts.  abNolttte  ab^ilicii  Al* 
solves  caoutchouc  very  eas^ily :  whf*n  *jne  volume'  of  the  MilutinQ  ii 
mixed  with  2  voh,  absolute  uh^idiol,  the  whole  of  the  caonUdicvir  ii 
precipitated,  whilst  fat  and  colniiring  matter  n»niain  in  tiolution.  Hi 
vj^a  pceei  pi  tat  e,  saturated  with  biHulpbide  and  alcohul^  diMifolvi^  e«fl}f 
iti  a  larger  quantity  of  bisulphide  to  a  clear  hrpnd  (Payen).  rainrtt.toc 
twells  up  in  chhride  of  efh^i  i*nd  nitric  ether ^  timi' 
eolvirtg  {Aeluml ;  PfutF,  N\  GrAL  5»  035).  It  is 
metom  (Wiinierhold),  but  ifwells  up  therein  to  a  jelly  [  i 
CatmU'houc  dissolves  in  ehlorofifrm  much  m**iM*  es^^. 
liquids,  and  tt.^inuins  uncluihgt»d  on  inafM^niting  th**  mil 
X  Phftrtti,  [4,  H82),  SolutiHU  Ym  i^tTf»e(ed  only  oti  tritnt 
first  fornH'd.  Alev*hr>l  pr€*tntiitutcN  thc^  r4inutchottc  ifi  a  * 
masA  (Sf'li%vcrfltfe^»r,    A'.  Jahrh,    Pharm,   \,    J  00).       \^  .^99  4 

«mout*'hocir  Jin*  hrjit€*d  to  ICMJ"  ill  a  neided  t»ibt\  with  innxv  than  Vtnm 
lar   hulk  of   dilon>forra,  a   jelJy  m  pruduood  which    i«i    fluid  vt\m 
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beated,  and  mixes  with   bisulphide  of   carbon  without  precipitation 
(Traun). 

Caoutchouc  swells  up  in  fusel  oily  amyUaldehydey  valerianate  ofamyl^ 
and  valerianic  acid  (Trautwein,  Repert.  91,  29). 

Caoutchouc  swells  up  very  much  in  the  rectified  empyremnatic  oils  of 
cetoutchouc  (xiv,  326)  in  the  light  oils  of  coal-tar ^  rock  oil^  oil  of  turpentine 
freed  from  resin  and  rectified^  in  the  light  resin-oils^  eupione^  oil  of  cajeputy 
ail  of  lavender,  and  in  many  other  volatile  oils,  dissolving  in  these  Uquids 
in  the  same  manner  as  in  ether.  It  does  not  swell  in  creosote,  and 
softens  only  on  long  boiling  therein,  without  dissolving  (Reichenbach). 
^atty  oils  also,  and  hog*s  lard  and  spermaceti  dissolve  caoutchouc  on 
heating,  or  mix  with  it  when  melted.  See  Reichenbach  (/.  pr.  Chem. 
1,  388),  M&rker  {Jahrb.pr.  Phami.  2,  226),Mohr  {Ann.  Pharm.  21,342; 
22 J  184),  Martm  {Ann.  Pharm.  22,  99),  Roxburgh  {Repert.  35,  349), 
Dullo  {PolyU  Notizbl.  20,  90). 

%  Virgin  Para  caoutchouc  resists  the  action  of  linseed  oil,  whether 
hailed  or  unboiled,  and  of  Stockholm,  tar  almost  perfectly,  retaining  its 
toughness,  excepting  in  those  parts  which  are  above  the  surface  of  the 
licjuid  and  exposed  to  light.  In  the  tar  it  contracts  spontaneously,  but 
still  remains  strong  and  elastic.  —  Masticated  caoutchouc,  exposed  to 
the  action  of  the  same  liquids,  becomes  greatly  swollen  and  gelatinized, 
and  in  the  case  of  the  unboiled  oil  is  completely  dissolved.  Vulcanized 
caoutchouc  similaiiy  treated  loses  its  tenacity,  and  becomes  swollen 
and  gelatinous,  but  retains  its  form  and  a  certain  degree  of  elasticity 
(MiUer).  T 


Appendix  to  Caoutchouc. 

1.  Milky  sap  of  Tabeiniamontana  utilis,  from  Guiana,  —  Contains 
-water,  sugar,  gum,  salts,  a  resin  melting  at  170°  and  brittle  at  160°, 
and  represented  by  the  formula  C»II»*0'  (81*47  p.  c.  C,  1M4  H., 
7.39  0),  a  second  resin  melting  at  140'*  to  150°,  and  softening  at  60**, 
represented  by  the  formula  C^'IPO*  (81-22  p.  c.  C,  11-51  H.,  7-27  0.), 
and  caoutchouc.  To  obtain  this  last  substance,  the  sap  is  curdled  by 
alcohol,  and  the  curdled  mass  is  washed  and  exhausted  with  cold  and 
boiling  absolute  alcohol  in  succession,  whereby  the  resins  are  dissolved, 
and  the  caoutchouc  left  behhid.  It  is  elastic,  soluble  in  boiling  ether  to  a 
milky  liquid,  and  contains  82*85  p.  c.  C,  11-68  II.,  and  5*47  0,  cor- 
responding to  the  formula  C*°U'*0=  (Heintz,  Pogg.  65,  260).  To  this 
place  belongs  also  a  sap  investigated  by  Marchand  {J.  pr.  Chem.  21,48) 
as  the  milk  of  the  cow-tree,  in  which  ho  found  two  resins,  together 
with  caoutchouc  containing  81-10  p.  c.  C,  11-02  H.,  and  7-98  0.,  cor- 
responding to  the  formula  C*^n»H)*.  See  also  Christison  {Ed.  N.  PhU. 
J.  9,  32). 

2.  Resins  from  the  milk  of  the  Cow-tree  {Galactodendron  utile).  The 
milk  preserved  by  addition  of  alcohol  contains  a  resin  soluble  in  cold 
and  in  boiling  alcohol,  and  very  easily  also  in  ether,  not  denomposible 
by  digestion  with  strong  caustic  potash,  and  not  precipitable  by 
alcoboTic  neutral  acetate  of  lead  or  nitrate  of  silver.  It  contains,  on 
the  average,  82-27  p.  c.  C,  11-40  H.,  and  6-33  0.,  corresponding  to  the 
formula  (7"H*0*,  and  forms  31*4  p.  c  of  the  milk.  —  The  milk  imported 
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The  same  or  similar  substancea  occur  in  the  epidermie  of  young 
twigfi  of  BoMma  vtscosa  (VauqiiGliii,  SckeK  J.  3,  120)^  in  the  bark  of 
Ihx  aquifoiium  (BouHlon  Lugmuge ;  Tleury,  N.  Tj\  3,  2,.  289),  in  the 
root  of  thiitiana  lutea^  tog^ether  with  a  oft  re^^in  (N.  E.  ileiiry,  /,  Phm-nt. 
5^  i*7;  7,  175;  Leconte,  /.  Fharm.  23,  474),  in  tlie  sticky  coatiri|rs  of 
Ltfichnh  Vhcitria  and  Saxifntija  tridacttfUttn.  —  The  sap  of  tlie  yomig 
twigs  of  Fimn  tlmtka^  arid  of  other  H|iecies  of  Ficm^  contams  viacm, 
m  the  form  of  a  white  body,  which  may  be  drawn  out  in  long'  threaditj 
Uid  is  insobible  in  alcohol,  but  soluble  in  ether ;  the  sap  of  the  atenij 
fcwever,  cojikiina  caoutchouc  (Neos  v-  Eaenbeck  &  Marqiiart,  Ann, 
Wharm,  14,  43),  Concerning  the  vit^cin  of  AimQiilhy  see  also  llciger 
{Mag.  Fkarm.  24,  23),  Landerer  (J?6^'^  63, 1S>2). 

[  Preparation.  Bird-limo  is  prepared  from  the  white  berriea  of  the 
mistletoe  by  grinding  them  with  water  and  strainiDg  off  the  akins,  or 
from  the  finely-scraped  bark  by  kneading  it  with  water  till  all  soluble 
matters  are  remo%'ed,  and  a  mixture  of  bird-lime  and  wtKMly  fibre  re- 
Go&iDB.  Thia  masa  is  kept  under  water  for  some  days,  the  water  being- 
frequently  renewed,  at  id  is  then  digested  with  DO  p.  e,  alcohol  so  long 
as  it  colours  that  liquid  yellow,  after  which  it  is  boiled  repeatedly  with 
alcohol,  whereby  wax  is  removed.  The  remaining  yell o wish -hrown 
mftss,  wlien  treated  five  or  six  times  with  etljer,  gives  up  viscia,  whilst 
riscaoutchin  and  woody  fibre  remain  undissolved.  The  ethereal  solu- 
tion is  evaporated  ;  the  residue  is  wanned  to  drive  off  the  last  portions 
of  ether  ;  and  the  viacid  yellowiah  mass  is  kneaded  with  alcohol  so 
long  as  it  gives  off  colouring  matter.  It  ia  then  kneaded  under  water^ 
}md  heated  to  120",  without  access  of  air,  till  the  whole  of  the  water 
m  expelled  (Reinech)* 


Properties,  Clear  transparent  masa,  of  the  consistence  of  honey  at 
ardinary  temperatures,  and  capable  of  being  drawn  out  into  long 
threads  ;  fluid  at  100  ^j  like  oO  of  ahnonds.  Producea  a  greasy  stain 
m  paper.  Sp.  gr,  =  1.  Nearly  inodorous  and  tastelees.  Has  an  add 
reaction. 

Eebiaclt, 


40  0, 040 

48  H 48 

16  0....^ .*..    138 


mean, 

..^      57G9    ,....,      57-53 

....       11*54    11-52 

80-77     *.< 3096 


C«H«0« 413    10000    ,..„,...,.    100-00 

Ofoh's  formula  la  €^E*KD*j  fifom  tbut  given  &boT«,  riscin  ia»jr  In;  regarded  ai 
tf»le  of  cooutL-houc  (Ki'.)* 

Viscin  begins  to  boil  at  210°,  and  yields  at  235""  a  thin  yellow  oil, 
Vs  viacitie,  of  sp.  gr»  0"856,  boiling  at  227 — 229'' ;  and  at  teiu- 
^Ittres  gradually  risujg  to  275^,  a  buttery  distillate,  whilst  a  little 
s^rboo  remains  behind.  On  shaking  the  distillate  with  caustic  soda,  it 
lolidiHes  to  a  oystalline  pulp,  from  which  an  oil  is  volatiliaed  by  boil- 
Dg^t  the  remaining  soda-aalt,  diatiUed  with  phoaphoric  aeid^  yields  the 
icid  (ReinBch*3  m'sck  aci'J),  though  with  difiicnlty,  in  the  fonn  uf  a 
pellow  acid  oil,  the  scKla-salt  of  which  is  soluble  in  alcohol,  but  in* 
labia  in  water  (Eelnsch). 

Vi^eaoHtMn,    Tins  substance  remains  behiml,  titgethtx^iAXv'^^^^^^'l 
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WORMWOOD-  BITTEH  OHADSfNffim 


Jcoliol  IS  drivori  off,  anJ  tht?  aquctms  llijuiil  tUteretl,  freed  from  lead 

by  hydros nlph uric  acid,  and  concentrated  at  60 °j  the  liquid  becomes 

[covered  with  a  colourless  pellicle  and  deposits  emaU  white  prisms. 

[These  prisms,  which  Meiu  regards  as  pure  abaynthiiD,  and  classes  with 

lilie  crystalliue  resins,  colour  oil  of  vitriol  an  intense  yellow,  gradually 

tianging'  to  dark  purple-     They  dissolve  in   1,000  pails  of  watefi 

lormiug    a    8olulioo  whidi  reddens  litmus  and  is   precipitated    by 

flinctcire  of  gallsj  but  not  by  metallic  salts.    They  dissolve  in  dilute 

Enistic  alkalis  and  their  carbonates,  and  easily  In  acetic  acid,  from 

'^ which  tlicy-are  precipitated  by  water;  they  are  most  easily  soluble  in 

alcohol  and  less  freely  in  ether  ^Mcin).    According'  to  Geigier,  this 

absynthiin  is  a  substance  cloBcly  related  to  santonin* 

b-  Accarding  to  LucL  —  An  aicohoUc  tincture  of  the  dried  herb  is 
evaporated  to  a  B>Tup,  from  which  the  wormwood-bitter  and  acid  resin 
are  extracted  by  i-epeated  shaking  with  ether.  The  ethereal  sohition  is 
distilled^  and  the  residue  treated  with  ammoniacal  water,  which  takes 
up  resio  and  leaves  the  bitter  for  the  most  part  undissolved^  in  the  form 
of  a  powder.  This  powder  is  digested  with  dilute  hydrochloric  acid  to 
remove  ammonia,  washed  with  water,  dissolved  in  ala>hol,  and  pre- 
cipitated with  neutral  acetate  of  lead.  The  filtrate  is  freed  from  lead 
.  by  hydroBulphnric  acid,  mixed  with  a  little  water,  and  evaporated  in  a 
^warm  place,  whereu|>on  the  bitter  is  dcp:iflitcd  in  yellowr  resinous  drops, 
which  become  crystalline  after  soma  days  or  weeks.  They  are  acid 
imd  very  bitter,  slightly  soluble  in  oold^  and  fusible  in  boiling  water. 
The  red -yellow  solution  in  cold  oil  of  vitriol  quickly  turns  indigo -blue 
in  the  air  and  then  yields  with  water,  greyish  green  not  bitter  flock^j 
whilst  the  solution  remains  of  a  rose-red  colour.  The  solution  in 
hydrochloric  acid  is  yellow,  but  when  slightly  warm ed^  becomes  red  and 
I  deposits  brown  clots.  The  bitter  dissolves  slightly  in  ammonia  with 
Tffine-yellow  colom-,  and  more  easily  in  potash,  forming  a  golden-yellow 
Bolulion.  AVTien  an  alcoholic  solution  is  mixed  with  caustic  potash  and 
^m  treated  with  carbonic  acid  so  long  as  carbonate  of  potash  is  deposited, 
B  the  filtrate  yields,  with  neutral  acetate  of  lead,  fine  yellow  flocks  of 
H  iheipithiin  and  lead-oxide,  which,  after  a  few  minutes,  turn  white  and 
^P  nndergti  decomposition.  To  obtain  the  lead -com  pound.  Luck  mixes 
I  tlie  alcohtdic  solution  of  the  bitter  with  ammonia  and  basic  acetate  of 
\ni\  evaporates  in  a  vacuum  over  oil  of  vitriol,  triturates  the  residua 
and  washes  it  with  water,  ether,  and  alcohol  Thus  obtained  it  con- 
tains 55*2op.c.  of  oxide  of  lead.  —  This  wormwood -bitter  dissolves 
ejiftily  in  alcuhol,  less  freely  in  ether,  and  also  in  acetic  acid,  from 
which  it  is  precipitated  by  water.  After  drj^mg  in  a  vacuunij  it  has 
I  the  following  composition : — 

Luck, 
CiUctdation^  aeeording  to  Ludwig.  mean. 
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Aocording  to  Luck,  C'^IT^O^.   According  to  Ludwig^i  formula,  Xiuek's  fLbsynthiia 
|*ecBitaiiu  4  nt.  of  oxygen  move  tUmi  Kj^majer^i. 

C-  According  to  Kromaiftr.  —  An  Infusion  of  wormwood  prepared  with 
hot  water  m  precipitated  with  infusion  of  galk^  and  the  precipitate  is 
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collected,  washed,  and  decomposed  while  still  moist  by  deslccatioii  wSth 
oxnio  of  lead.  From  the  dry  maj*s  alcohol  takof*  up  the  absynthiiD, 
which  is  purified  bj  treating  its  hot  alcoholic  solution  witli  animal  char* 
ooal,  and  afterwards  dissolviug  it  in  ether.  —  Or,  matead  of  the  infiisknit 
the  sap  of  the  frei^h  plant,  previously  freed  from  albumin  by  heating, 
may  be  employed*  The  absynthiin  thus  obtained  may  lie  purifud 
by  precipitating  an  aqueous  fiolutiou  with  basic  acetiite  of  leatl,  4im1 
removing  the  lead  which  remains  in  solution  by  hydrositlphiiric  acid* 
^On  agitating  au  aqueous  extract  of  the  herb  with  animal  charcoal, 
the  absyuthiin  is  taken  up  thereby,  and  may  be  extracted  by  alcohol, 
but  still  requires  purificaiiou.  Righiui  had  previously  obtained  worw 
wood-bitter  by  the  same  process. 

Properties.  Absyntliiin  is  obtained  by  the  slow  evaporation  of  it* 
alcoholic  solution,  iu  faintlj-yellow,  oily  drops,  which  solidify  to  a  hani, 
indistinctly  crystalline  luaei.  The  ethereal  solution  leaves  a  nearly 
colourless,  transparent  mass,  triturable  to  a  powder,  which  is  permi' 
uent  in  the  air.  Neutral.  Has  an  aromatic  odoar  and  very  bitter  tasfe. 
Melts  at  120°  to  l^o"".    Free  from  nitrogen. 


Over  Qtt  of  mirioL 
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Hie  tkhora  is  the  formula  given  by  Ludwig  k  Kmmiijer,  whichi  howeter,  dfrif* 
hnt  Uttle  support  from  tho  mi^jsiB  of  t.ammte  of  abffyaUiiia  (Kr.). 

De€ffmpositi<m$,  1,  Absynthiin  decomposes  when  heatid^  emitting 
acrid,  irritating  v&poiirs.  —  2.  It  reduces  the  metal  from  mmmmaoii 
nitrats  of  siher.  —  3.  It  is  decomposed  by  tutrte  avid  only  when  hot  — 
4*  The  brown  solution  in  oii  of  vitriol  quickly  turns  greemsh-bliiCj  wr 
when  water  is  dropped  into  it,  dark-blue;  with  a  larger  quantitv  *jf 
water  it  deposits  grey  flocks.  Dilute  sulphtmc  and  strong  hffdr<Khkfi€ 
acifk  produce  brown  resins,  but  no  sugar,  —  Absyutlnin  does  nt*t  redaoc 
an  aikaline  soltdtmi  of  cupric  oxide. 

Abaynthiin  is  nearly  insoluble  in  cold,  and  but  slightly  soluble  in 
hot  water ;  the  excess  melts  in  the  liquid  to  transparent  oily  dixji*?*.  The 
Bolution  does  not  precipitate  meiaUic  salts. 

Abeynthiin  dif^aolves  in  cftustic  poiasli,  with  brown-red  coloiiTt  autl  i* 
not  precipitated  from  the  solution  by  hydrochloric  acid*  llydfochloric 
add  thmws  down  part  of  the  absynthiin  from  its  solution  in  aiiuecm* 
ammonia,  the  precipitate  dissolving  iu  e^tcess  of  the  acid  with  rode*i^ 
colour, 

Tannate  of  Alst^nthiin.  —  Alcoholic  absynthiin,  to  wliich  watft  i» 
added  till  clotidiness  is  produced,  forms  witli  aqueous  tannic  wM  * 
white,  plafiter-like  precipitate,  which,  after  washing  witli  wat<?f  w'l 
weak  alcohol  and  drying  at  100'',  may  be  triturated  t**  a  g«y 
powder, 
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Absyntbiin  dissolves  easily  in  alcohol  and  Hker, 

When  tlie  alcoholic  tiiicturG  of  wormwood  is  precipitated  with  ulco- 

IhoUc  nentral  acetate  of  lead,  and  the  precipitate  is  dried,  triturated,  aud 

[Trashed  with  water^  acetate  and  succinate  of  lead  are  dissolved,     PVom 

f  Uie  dried  residue,  ether  take^  up  resin  of  ivormtvood  and  a  little  w^orm- 

r  wood-bitter,  the  latter  of  which  is  removed  by  repeated  boiling  vnth, 

water*     The  resin  ia  yellowish,  scarcely  acid  in  alcoholic  solution,  and 

fusible  in  water  to  an  oil,  which  floats  on  the  surface*    It  dissolves  in 

oil  of  Titriol,  from  which  it  is  precipitated  by  ammonia,  and  is  easily 

soluble  also  in   boiling'  caustic   potash  and  in  ammonia,  whereupon 

excess  of  ammonia  throws  down  a  precipitate-.     It  does  not  affect 

acetate  of  copper  or  nitrate  of  silver,  and  dissolves  easily  in  alcohol 

and  ether  (Tichanowitsch,  ZeiUchr,  Ch,  Pharm,  6,  197;  Chem.  Centra 

1863,  BOB), 

Asaroua, 

^  GbRx.    Pfaffs  Sy&tim  der  3IattTna  med^  B,  220. 

,  Lassajgkb  &  Feneulle,    J^Phann.  6,  561 ;  JV.  Tr.  5,  2,  72. 

I  OiAGEE*     Dk^ert,  de  A$ara  enn^jK     GMifigen  1S30. 

I  Sill  &  Blanch  ex.     Ann.  Phann,  6,  296, 

I I  ScmnDT.    Ann.  Pharm.  5S,  156  j  /,  pr.  Chm.  33,  221, 

Amralnxi^&i-^mphof.     Ma^elt^urz-camphrr, — DficoTPred  hj  Qdrt.  —  0(?cum  in 
tib  root  <>f  Amnim  enropmtifttf  wbiclij  according  to  Lassaigno  k  Foneullei,  coQtaiiiB 
'  <!■»  Ik  bitter  iubittancc.     Grigcr  further  ditttmguUhea  as  Axanht  erjAt^tfi  obtained 
DS  \hit  mme  way  w  ^aarabacca-camphori  (uid  ttpparpiitlj  ideuticul  therowith. 

Preparation.     When  the  dried  root  is  distilled  with  8  parts  of  wat-er 
I  till  3  piirtsi  hare  passed  over,  one  portion  of  the  aaarone  <v>l1eets  in 
wliite  granules  in  the  neck  of  the  retort  and  below  tlie  distillat^^  while 
Mother  portion  is  depoi^^itetl  from  tiie  distillate  in  the  cohl  (Gorz). 
:  Griiger  purifies  the  product  by  dis»oiviiig  it  in  alcohol  and  precipi- 
tating with  water,  and  frees  it  from  admixed  asarum-oil  (xiv,  359)  by 


Properfm.  Transparent,  pearly,  four-sided  tables  (Lassiugti6  & 
iuUe).  Crystab  of  the  oblique  prismatic  system,  occurring:  in 
am  fniTiis  (Schmidt).  Sec  the  desoription  (^^p.ciY.).  Spw  gr,  =  0-95 
|<bV4gcr).  Melts  at  10°  {Blanchet  k  Sell),  70^  (Ora^r),  and  eolidifias 
at  27^  (Blanchet  &  Sell)  in  a  radiated  crystalline  mass.  Bubtimes  in 
»mail  quantities  between  two  watch-g-Iasses,  but  a  poiiion  is  easily 
mtlerc<l  brown  and  erapyrenmatk\  The  strongly  smeliing  vapour  ex- 
^te*  coughing.  —  Inodorous  and  tasteless  (Grager)  i  jiccording  to  Gorz 
it  smells  and  tastes  like  camphor  and  acts  as  an  emetic. 
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-a=:r -E  ^---7n=i=  C^PCl^. 


•   -r--  _    -      — .    _  ^  :     _     — -    .  -.^-r  lzlL  n- r^  rricg^T  heaiei; 

ti--~  -.-      -  ^r    — 11      -_-_-  -.  ir  r>  ■-*  r-n  'iecttmpwes 

-r-:-_    :-    _.-l ^   -__-   -.-__ -.T--..-^-    =^— -f  '     '''■'      =^'-^:^!^lt^h: 

—_r  '-1  -  -r      .:l^   •  ^-.  ~- iL-Br--  z"  i  "vij  '-1  zifz  iffAri-ne  crystal' 

_-^-    _-  --    -  .:_^    _-     r :_  .r  .  —  '.   7^-  -rf^j  frcTj^  s»<latloD  ui 

•r-^-  -.-  :i  rT  _  — -Tz.  ^  ;  .  T.r!i  :-  Ir-i  f.r  1.  -ir  15  minnu* 
•s— :z_—  -    --  »  _— :  .--  .      .  :.-  i^i  -jt-.^^jis  :  :It  »  r*an  of  tl* 

L.---  L-  1.  r-  -..-  :  L,  -:-  n  -^rT--.  i.-:  irjii^  ^p  to  »  rJ. 
-,  -_'.  -----  —  _  .  _-  _^ — .  v-_  :r  ^-  ••"  ^  ^  -^  "b-Itz.  Leaiei  ind  b 
:t-.:  r.r   .  :-   r.   :     ^      .    .     r    :*:    i  -7  x-ir-rr  —  in- -q-LoiB  globalw. 

■  — ^--  -  -  ".  *•  :  Z.  Lii  l*i-'±  •>-  This  resin  (amtf- 
::>  :-    XI-         -     -.-    ..  -     '_'::.u   .T7r-i^ -«^ie:^   L*^e»i  with  wUer 

-*  :.r:_  r  .  —  ^    ^-_-  :-  v-:±.  \   ir^.'  s=.*:ij  fame  (Gnged 

—  :     '-    -_-T-_-:-r  ::  ^-r  :^       -  •  a-il  i  r'  -  7  iT^rV  ^d  (Sdmudl)i 
1^1    .-.-::_■   i  -  v^    r-— "'^  r-is.     -:n-  —  *.  WLen  heated  wiik 
:'  :  - ..      r  ....-/:    :i:  ■■  .*  J"-^^^  4^   atH'.^rf'brras  red 

r--:::.  i---j-^  Ti:r-r::~i.  t  tr  h  s*  lJ--;c«:o:  2i:i:n2i>Q  bv  water,  tti 
:  r-_:^_'   •■:•:.  :.'...    {  ••  H-   Li-i  rTIlO.     Oxide  of  ^infanm  ^ 

=-_;:.;  i:r.   : i.  -  n  i  - —  '  *"  -m.--.^   ":iir  "la?  jtttt  if  ace  liKfcd  by  pemiivtf 

-sraJ;  _r  :-  zl^-.-jz^  il  :->  ::_-_•  :r  ra^ti cica  »a.*i  {Udet  \Seii]ikidt)..*T1V 
T7---i_-  :  :  :  rj-  -  _i  "i-  ~iT».rz:  :c  ii*rjr»i-vis#  sulphuric  acii  ^ 
•sr    -_.      .--". 7  .-.■  i-L  :lr  --ir-T^  A.*«^-.z::i-j'  r^?*!.  black,  and  othff 

■  _•-  ---.-.  .-;:-_:  :*  ^-ilriirl?  acM  apjiears  to  ^' 
::r^-L  -^._^.-  — 7:  .->--ji  L>f.>r  Ll  c- 1 1  tV  •/  nVno/ wiia 
7- 1  -  -  i  -  :_  .  :  _  -«:—.:_  ":  r. -^r^-rv :  c^.I-iir:  ir-'Ui  the  uxioe: 
^  .--  _  -  ■  .  •_:  — i  .  -^  _!._-:  j-.'i  ^>ar:'Lv,  from  the  Utter  i 
':r  --  rT^_      -:i..-  : .    ^.i^_i:- — *.    A^irro*   is   not  attacked  bf 

•:•.     -v:  JL  ..  ;.—:.:  J  : :.:---  :::  i:    :r  ill  Ary  temp^-'ratiires  it  mel:*? 

Tr-::;-.  .-i.i.  i  r-  >  -  _:.  l  :  :.-.  »\  :  a  i'-ep  11 -"J-reti  mass,  whiA 
a::-r^.v:  -  ^  -.-  ^  ^^  Lr  »  J.  r.:  :*c\i  aiid  lunis  greou,  and  th« 
;.",  -  :  -  .—  -  _■  _-''/'  '•^~---  1.'.'  K^ns  oi  asaroiie  have  takoo 
ui'  -i'-  :  i-"-    ;      .'.  .-..  .  :..-    jr-.-::..  r.  :.-v  latile.  resinous  residue  r"»a- 

.  .  i-  =  l  ::..  :v:. :  i..l^,  ti.«:n:f'>re,  oxohuTi«j:edhyilp'i."f3 

is  >'.!.:';.: !y  in  h-t  »*tif'V  (Gorz),  and  easily  i 
::.-.re:r  l:  I  y  waior  in  the  form  of  an  oil,  ^^^ 
r.lvLb  iii  '.rv.r  ai*J  vohitiU  oils  (Grfiger). 


Cacotheline. 

BDT.     Conijff.  ratil   TJ,  1105;  Cmpt.  chim.    1845,   \\i\  J- . 
m.  86,  11.  — X  J.  rhann,  9,  r.l7;  13,  232  and  II,  212. 
IT.     CompU  rend.  22,  CA^  \  N.  Aun,  CAim.  Fhys.  22,  4C3 ;  / 
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CACOTIIELINE. 


359 


Chem,  4j,  B7S.^ N.  Ann.  Chm.  Phj^.  24,  814 ;  Ann,  Phnrm,  09, 

15  ;  J.  pr^  C'hein,  46,  B2, 
RogEXtiAKTEH,    Ann,  Phaftn.  05,  111  j  Phanju  Cetdr.  18 tS,  19D|  iV,  /, 

Pharm,  13,  232;  Kopp's  Jahresber.  1847—4*^,  p.  632. 
A,.  Streckeh,     ^tm,  Pkaniu  51,70;    ^f,  pr.    Chcm,   62,   437;  Phamu 

Centr,  1854,  652;  Com/jL  rew^.  3D,  54;  N.  Ann.   Chim.  P%s.  42, 

aSG;  A'b/j/j'fi  Jahrmhm\  1854,  520. 

KakiitMin,  DUtjoverpd  bj  Gerh&rdt  and  Laurent^  iiiTCitigated  chicflj^  l>y 
Striker*  —  Formed,  together  with  nitrito  of  methjl,  eiirbotdo  acid,  &iid  oxdic  acid, 
hj  tht  nclion  of  iutrii3  acid  on  brueLno  (Se£«  BeCCln}?)* 

Preparatimi*  WTien  nitric  acid  of  sp.  gr.  1"4  is  poured  upon  melted 
brucme  in  a  retort,  a  Tiolent  aciion  occurs,  attended  with  evolution  of 
g^aes  and  red  vapours  r  if  necsessary,  the  retort  may  be  placed  in  cold 
water  to  moderate  the  action*  The  contents  of  the  retort  are  diluted 
with  water,  and  the  precipitated  yellow  flocks  ai-e  collected  and  washed 
with  water.  The  muther-liunor,  when  con(x^ritrated,  fieed  from  crystals 
of  oxalic  add,  and  diluted  with  water,  yields  au  additional  quantity  of 
the  product,  Tlio  flocks  may  be  crystallised  from  water  coutaimag 
mtric  or  hydrochloric  acid  (Strecker), 


Properties*  Tlie  yellow  or  orange -yellow  crystals  lose  their  water 
at  100'^,  tiecomirjg'  at  the  same  time  dai^ker  in  colour  if  they  have  been 
crystallised  from  hydrochloric  acid  (Strecker),  They  assume  a  dark- 
liro wn  colour  in  sunlight  (Laurent),  and  explode  when  heated 
(Uerhardt). 
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Tho  aboYa  is  Stfeclter'i  fopmulm!  I^^u'vtit  proposed  C^^N*lt*so», 
fi  TMWM  on  tbe  formula  of  eatliotoline,  fee  Faj/t/,  108|  5  42. 
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For  Stfthl' 


ComUnaiiam*     A,    With    Watet\  —  Cacotheline  ciystaUmcd  from 
water  containing  nitric  acid  los*t  4*1  p.c*  of  water  at  loO"*  (2  at.  =  IV8 
iC),  but  w^hen  crystalUi^ed  from  water  containing  hydrochloric  acid,  it 
j*9  p.  V.  (I  at,  =  1^9  p.  c,  IIO)  (Strecker). 
Cacuthpliue  is  nearly  insoluljle  ia  water,  either  cold  or  boiling. 

B.  With  Acids.  —  Cacothelino  dii^solves  in  acids  and  combiries  with 
them  like  a  ba^e,  forming  ealts,  which  are  easily  decomposed,  even  by 
water*  From  its  solution  in  strong  hydrochloric  acid,  water  throws 
duwn  orauge-yellow  lannnae,  free  fitmi  hydrochlorie  aciil  after  alight 
washing;  the  ciystals  obtained  from  a  sohition  hi  nitric  acid  are  al^io 
free  from  acid  wnen  thoroughly  washed  (Strecker), 

^'  '  ^  '  rtf  Cacothelifitf.  —  A  solatium  of  cafothcliue  in  sulphuric  acid 
<l<j|v  ivw  crystab,  which  retain  sulphuric  acid  after  washing  with 

ftbohoi  ^^sirecker). 

Chlm-Qpiatinatc  of  Cucothdine.  ^-  Frum  a  sulutiou  ol  cas:ol\ie\v\i^i  vi^ 


tst-.^  -■■  ^  -^.  --    u.  -  :  .^.  --a*    r  ^mmnin  liir:'^*  dTWiuMierlflng 
Zlzr  z — ^^.Mi-  u"-^  T-..~ir-L  T-ni  T-iTr-r  mil  fTZf^-fcti'iiiiL — LeaiGQ-TeDow: 

_  Scrfdcff. 

>  "-"^  T      1       rr'     1.-..       l^-a 114—149 

I**"!FTI7Er^  -  -^E  ^  >t"-  _     *»•_-  -     IX-IO 

"»"..-  ;-  '  —  !  n  .  u*r2ztt  fafc-  t"^T*  f ik'sCy  in  ^ peons  ammmiia. 
7  •Li&iL  7  ■  •*■;":*  ~:r  ^.t  r  t.iaj-L  f^.Lizzi:*!.  lir:*"-*  dr-wn  a  floocnlent 
Tir-zzir-TL-  -  ^  :  rr^  a  -iCi-  c  j*'.i-i  izii  sh-er-salis  (Strecker). 
—  TTir  •-•r:  i  z.  .■  .  'i.  :-r  -■-  nz::*  rrvec-  &=»i  uitimatelr  brown, 
-v-irn  v^-L^.  1j-~- ir  f-Tri-er  ^  ±rvf:  "be  frt*  ammonia,  afcoW 
-iirnrr  u  T-i  r-  zi  -j.tr  s  mn.  n.  ■•J*:•iJ=^i-^r*<c  5:cks.  ibe  gieenaqiieoai 
*  TTin'ii  :  T-n--  -  -r.-zi:.rir.^z.  rntz,  :j^xr^T  acid  mod  bjneirtnl 
arsfnr-  -T-  i-n:  ••  i.rr.:  kzji  -fciiLri:  -  fc  -roe  •>n7MBOii  the  aauiKh 
lukr^  *  !  mj  II  iiT^- -^rri  i  :»»&.:  :-:c-l-  ^  j:  hTj^^nitric  adkL  iMolubte 
n.  w^tT  LI-:  ij:"-ii  ■*  rir  rk-ilj  ?.  C-iiur  ri  hvlrcNchkflc  acidL  MjAjn- 
"jTiru".-:  ir  zi  zis-  y-  iTzij  ii  :j  kraL- 1^  i>  *  veii^w  jrfly,  and  bybicbb* 
r-in  c  Tui-ui-jn  i^  1  "riLr^-j-.I* -B-  5:ci4e  salt.  This  doable  sih, 
^iifc  i-— i  -IT"-.-*  -'lik-s,  -r.-Ji  k  r- CieL-gTC^a  reflex,  but  whtn 
311  '>.-■:  le:  "irri  i  ±-  t:  c  u  •  o  ".  r:  ^^:k^  l^?o:*me3  reddish-jeUov; 
'w>:n  --•."7  -^'■-  .'  5r-j-L  'r  ij'T»E-A:>  :•:  a  Unisli-ned  colour*  whkh  ii 
w-iki-^Tr-i  T  -*iZ-r:-rri  :  J  ^  ir  7  -. :  waxer.  It  disffolved  in  oil  of 
T-.ZT}  L  "v-l  ±:h  r::>f-"ei  :-:i.:'^r-  r^.fc-  .jiir  :•>  Hac  when  stroDglv  hettei 
I:  ^iTi'  •!•:-?  T-i-M  i:Ai-:*i  kl:c»f.  l-fATiiLr  fo  r«-  c-  ••f  pilatinom  (Laiimt> 
Tir   *.'iic     •:  :-i*?  iLi'fizi'r  —  :ri -?::■:  I -Mash  is  brownish-yellow 

•/.;-•  .A-j.  — .-  . — ■^r-:-  -icTclrllA?  i>  l^oiled  with  water  aa-i 
o*r;«  :  .::  ::.-;•*-  -■  •  i_  .  \:  is  iv  Ivd  and  a  deep-brown  sole- 
:j:r.  : .  •^-•i  f-  -  ■=-:.  1  i^  ii^  —1  -?  Irowii  piwderis  deposited <« 
sTAii-d-rr.  jc  i  zi  rf  1  :i-:  iiL:^-  ::  iiCohol.  The  [X)wder  is  sohH.' 
u:  wi-.- :  is-.tl  ":r  -sn  ?  ■  -r  —  Afv:  dnringr  in  a  vacuum,  it  loses  10-5 
j\  v\  ::  ^i:^7  i:  Ir.  '    7  ii.  =  l'>o  p.  c."  HO)  (Strecker), 

I"fS.  Strecker. 

r*:*  :?  5     . .  .     1*22   141 

c->-x-H=.    ?:.  •      :x^«>5   10000 

f\:^  -•'.:  V-.:-  \\':':  1.-.  :'-  -  ;V.  —  Yt'^v^  a  solution  of  neutral  aci'tatort 
load.  Uiixtvl  with  :..:r;»:i  :'  L\«o:tht  liiu*.  ammonia  throws  down  yellow 
tWks.  wh:».'h,  a:"ur  kIia::.^-  a:  ]•♦<.'■.  c-'iitain  t'»7'6  p.  c.  lead-oxido, or 
alHuit  li  at.  to  1  at.  c:  v\uv:hol!ue  (Strtvker). 

CiU\^(\iU\t  tri:  ■  ^.  V:  ■•-  .  iJ^.  — Obtained  in  the  same  way  as  th*^  leaJ- 
«vMupounil»  nit  rati*  tf  silvrr  l»oinjr  substituted  for  acetate  ni  leii 
Vrllow  j»ivoipitatt\  o»ntaih::ij:  i*l-(5  p.  0.  i»f  silver,  (»r  1  at.  to  I  at.  ^i" 
cacothrlino  (Strtvkor). 

^acotholino  ilissolvos  slightly  in  aK'ohol,  accordinpf  to  Liiureiit.  U 
jy  soluble  in  Nuling*  alcohol  and  et/icr,  before  drj-ing,  but  uca.Hv 
ale  after  drying  (Gerhardt). 


ARNICIN.  361 

Prinutr f/  Nuclaus  C^IV*;  Oxf/yen-nncleus  C*^R^\ 

Ursone. 

H.  Troboisdorfp.    N.  Br.  Arch.  80,  273;  Chem.  Centr.  1855,  115. 
HuLSiWETZ.     Wien.  Acad,  Ber.  16,  293;  N.  Br.  Arch.  85,  15;  •/.  pr, 
Chem.  66,  123. 

Souree,^ln  the  leaves  o{Arhutus  Uva  Ursi  (Trommsdorff). 

Preparation.  The  coareely-powdered  leaves  are  exhausted  with 
ether,  and  the  crystalline  deposit  which  forms  in  the  extract  is  washed 
with  ether  and  crystallised  from  alcohol.  —  In  the  preparation  of 
arbatin  (xv,  419^  ursone  remains  in  that  portion  of  the  alcoholic  extract 
which  is  insoluole  in  water,  and  may  be  obtained  bjjr  washing  with 
ettier  and  boiling  with  alcohol.  In  the  latter  case  it  is  to  be  purified 
hy  washing  with  ether  and  recrystallising  from  alcohol,  with  the  help 
of  animal  charcoal  (Trommsdoi^). 

Properties.  Colourless,  silky  needles  (Trommsdorff),  which  melt  at 
198^ — 200°,  and  solidify  to  a  crystalline  mass,  or  when  heated  above 
their  melting-point,  to  an  amorphous,  fissured  mass  (Ulasiwetz).  Boils 
at  a  higher  temperature,  and  sublimes  apparently  imaltered  (Tronmis* 

dorif)- 

Hlasiwetc. 
at  100®.  mean, 

40 C... 240    78-43    7840 

84  H    34    1111    1117 

4  0 32     10-46    10-43 

C«IP*0< 306    100  00    10000 

According  to  Hlasiwetz,  it  has  the  formula  C^^^^O'  and  is  allied  to  hartin. 

Ursone  bums  with  a  yellow  smoky  flame,  without  leaving  charcoal. 
It  dissolves  partially,  with  orange  colour  in  cold  oil  of  vitriol,  and  car- 
bonises when  heated  therewith,  evolving  sulphurous  acid.  —  With 
Jwming  nitric  acid  it  evolves  a  little  nitric  oxide,  and  forms  a  yellow  solu- 
tion^recipitable  bv  water  (Trommsdoi-ff). 

Ursone  is  insoluble  in  water  and  in  dilute  adds  and  alkalis,  and  but 
slightiy  soluble  in  alcohol  and  ether  (Trommsdorff). 

Oxygen-nuclem  C^H**©*, 

Amicin. 

IjBBOUBDAIS.     N.  Ann.  Chim.  Pht/s.  24,  63 ;   Ann.  Pharm.  67,  251 ; 
J.p-.  CA€m.  45,  363. 
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Walz.     N.  Jahrb.  Fhiirm.  13,  175  ;  14,  79  i  Phann.  VifftetJ.  10,  ISsf 
Kopp's  Jultre^ber.   18C0,  1x4  h—N.  Jahfb,  Fh^m.  15,  329  j  ^V.  & 
44rcA»  108,  1  ;  Phat'nu  VhHdj,  11,  1 5  Kt^pp's  Jahre^ber,  18€1,  7% 

Tho  bitter  prinoiple  of  Armv^  monima  (Hutidbuch^  riii*  [2],  66).     From  I 
pbnt^  Ffaff  (S^jif.  ^^er  Mat  nu^.  3,  209) »  i&nd  CtiOTallier  k  Lw&jgne  (TWeA 
IS^l,  91)  obtuined  it?sm$,  BuMiek  an  tLmorplioua  alk^ofil^  P&Tctti  a  f«tiis  tUkll 
santonin.    FerettJ^   bj   distilling  ttMiiea-floweri  with  fioiutiau   d#  ***^rllf  pOtiAi 
obtained  11  Toktilc)  boae^  wluch  O.  Hctee  (Ana,  Phann,  129,  Sft4)  reoanoiid  ■• 
Nnmonia  with  truces  of  ttimethjlBmine,  — ^  Aniicin  OOiniTS  ingr^  »bimdsut^  ti  tbe 
Sowgra  than  in  the  rt'ot  (Walz)." 

Preparation,     A*  FromthirooU     A  mica- root  Is  freed  fmmv->l^^L 
oil  by  cUstillation  with  water ;  the  ree^idue  is  pr^esed  and  exl 
with  alcohol ;  the  tincture  is  digested  with  oxide  ut  lead  s  aod  1 
solved  le&d  is  removed  by  means  of  hydroeulphuric  acid,     Th*- 
is  then  distilled  u%  and  the  residue  evaporated  to  dr^^nesB,  af tei  ■ 
the  amicin  is  extracted  by  ether.    The  ethereal  solution  ig  ^i    : 
with  solution  of  catietic  poUish,  to  which  it  gives  up  fat  and  colcainriff 
matter,  and  after  separation  from  the  alkahtie  liijuidj  it  is  tri^:at^i  with 
animal  charcoal  and  evaporated  to  diynesa*     The  residue  i    ^ 
ia  weak  alcohol,  and  the  tiltrate  evaporated  or  precipitated  ■ 
In  this  way  13  pounds  of  the  root  yield  about  an  omioe  ui 
(Walz). 

B,  From  Arnicafowers,  L  The  flowers  are  exhausted  with  ' 
the  ether  is  distilled  off  j  and  the  urtdcm  is  extracted  from  the  n>w*iuii 
fatty  mas8  by  aleo!int  of  sp.  gr.  0*85<  A  little  fat  which  ia  taken  «p 
at  the  same  time  may  be  separated  by  repeated  sotiitiou  iii  w^ti 
alcohol.  Purilication  is  eOfected  by  animal  charcoal.  —  2.  The  alcohtiiic 
tincture  of  the  flowers  ia  treated  with  unimril  chan^nal  to  rejuone 
chln'opbyll ;  the  filtrate  is  evaporated,  and  the  rt^siduo  exhaustM  witb 
ether;  the  fat  and  arnicin  taken  tip  tbereby  are  separateil  asta  1.-* 
S.  An  aqneoue  decoction  of  the  flowers  is  preeipitated  by  taooic 
acid,  and  the  precipitate  ia  washed  (not  too  long),  dried,  tritumUHl, 
and  exjiausted  with  alcohol  The  solution  is  ag'itated  with  tevi-v  ' 
oxide  of  lead  to  remove  taimiu  acid,  filtered,  treated  witli  by. 
phuric  acid,  and  freed  from  alcohol  by  distillaticnu  wlujreup«>ri 
ileijosited,  to  remove  which  the  aruiciu  is  precipitati^tl  by  wttl^T. 
precipitate  is  purified  by  washing  it  with  water,  diasrd^  ■ 
d%esting  the  soUitiou  with  animal  clmreoul,  and  pn^ 
water*     It  is  then  dissolved  in  ether  and  left  to  evu> 

Le  hour  dais  allows  a  strong  aqueous  infiij^iou  of  . 
i*lowly  thrrnigh  a  thick  layer  of  purified  animal  cliaici>^il,  w 
up  colouring  matter  and  the  bitter  principle,  lie  then  u 
charcoal  with  water,  dries,  and  exhausts  it  with  hot  alcuboL 
evajtorating  the  filtrate,  the  arnicin  remains  as  a  neutral 
like  mass,  very  slightly  soluble  in  water,  but  soluble  in  nil  prefioTtktt* 
in  alcohoL  —  l>u  attcnipting  to  precipitate  the  coUairing  luatt/er  vitfa 
neutral  acetate  of  lead*  hetovG  treatinj^  with  animal  chmroodl,  die 
greater  part  ot  the  arniciu  is  thrown  down  at  tlie  ^aaie  time  (htbcfot* 

^ok's  mlkalino  nrtiicin  is  eitract^  from  the  floirerg  liy  »lcc&rl 
fli^  sulphuric  acid.     The  tincture  ia  digested  with  m  il^t 
~    lime  aud  filtered;  the  filtrate  is  satunited  with  dilute  iiii- 
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phuric  acid,  again  filtered,  and  evaporated ;  the  resin  thereby  thrown 
down  is  removed,  and  the  liquid  is  exactly  neutralised  with  carbonate 
of  potash  and  separated  from  the  resulting  precipitate.  The  filtrate  is 
then  shaken  with  a  large  excess  of  carbonate  of  potash  and  ether,  to 
which  it  gives  up  the  arnicin.  Thus  obtained,  amicin  is  bitter,  alkaline, 
soluble  in  water,  alcohol,  and  ether,  and  combines  with  acids  to  form 
crystallisable  salts,  which  are  precipitated  in  dense  flocks  by  tincture 
of  galls  (Bastick,  Pharm.  Journ.  3,  386  ;  Jahrb.  pr.  Pharm,  24,  44  j 
N,  J,  Pharm,  19,  454). 

Pavesi  (/.  Medic,  de  Bruxelles,  1859,  61  ;  abstr.  Pharm.  Viertelj.  9, 
290)  prepares  arnicin  in  the  same  manner  as  santonin  (xvi,  249)  by 
extraction  with  lime  and  alcohol.  He  thus  obtains  a  dark-yellow, 
viscid,  nauseously  bitter  resin,  insoluble  in  water,  but  soluble  in  alkalis, 
and  precipitable  therefrom  by  acids.  It  disfiolves  slightly  in  alcohol 
and  ether. 

l^opa'ties.  —  Walz's  arnicin  forms  a  golden-yellow,  amorphous 
mass,  free  from  nitrogen. 

Walz. 
mean,     at  lOO*. 

40  C 240    71-85    7178 

80  H    30    8-99    919 

8  0 64    1916    1908 

C<0H>O8 334    10000    10000 

Walz's  earlier  formula,  CT^'H^O",  agrees  very  nearly  with  these  numbers. 

Arnicin  is  decomposed  by  boiling  with  aciVfo,  with  separation  of 
dark  flocks.  It  is,  however,  not  a  glucoside.  —  It  hardens  with 
nitric  acid,  and  assumes  a  yellowish-brown  colour  with  oil  of  vitriol, 
without  undergoing  solution. — When  alcoholic  amicin  is  heated  for 
dome  time  to  100°  with  caustic  potash,  and  the  residue  is  distilled  with 
dilute  sulphuric  acid,  a  large  quantity  of  resinous  flocks  is  deposited, 
whibt  oil  and  acid  water,  containing  valerianic  or  butyric  acid,  pass 
over  (Walz). 

Arnicin  dissolves  only  slightly  in  water,  but  is  soluble  in  aqueous 
ammonia  and  in  alkalis.  Its  alcoholic  solution  forms  crystals  with 
caustic  baryta.  It  forms  a  white  precipitate  with  basic  acetate  of  lead, 
also  with  solutions  of  silver-oxide,  mercurous  oxide,  and  platinic 
oxide.  —  Amicin  is  soluble  in  ether  (Walz). 

Resim  of  Arnica-root.  —  A.  Resin  soluble  in  ether.  When  an  alcoholic 
tincture  of  the  root,  previously  exhausted  with  water,  is  freed  from 
Bubfltancea  precipitable  by  oxide  of  lead  and  from  oxide  of  lead  taken 
up  at  the  same  time,  then  evaporated  and  exhausted  with  ether,  this 
liquid  takes  up  the  amicin.  The  portion  remaining  undissolved,  when 
mixed  with  an  acid,  yields  flocks  of  the  resin,  which  is  purified  by  dis- 
solving in  alcohol,  digesting  with  animal  charcoal,  and  precipitatiDC^ 
with  water.  —  It  forms  a  clear,  yellowish-brown  mass,  which  is  soft 
and  pasty  at  100^  Has  a  peculiar  odour,  and  a  somewhat  acrid  taste. 
Contains  65-72  p.  c.  C,  8-50  H.,  and  25*78  0.,  corresponding  to  the 
fonnula  C«H»H)"  (65-57  C,  819  H.)  (Wahs). 

B.  jBmmi  insoluble  in  ether.  —  When  the  portion  of  the  alcohoUc 
extract  insoluble  in  ether  is  treated  with  water,  tte  y^Wo-^  es\ww:\\^^ 


r^'-      -      T-— -  -.jiL-i  T    zi^  TTrniiiik  CTH^^F  (51-5  C. 

"z^.  -r  —  -^  m£--:y  -s-L'-^  TTigi  «^[inniic-  in  «:aScr.    The 
^n-      ~„.-r   :--'   _  -  1-  ;-t  H^riiu-  nd  45-0  Fba 


■r^-r.wr-ffir   .^.zr 


IttVHan^T      Zr/.i-   X-:.        :    r*!-,     .*n;-f.  X:^   ;■,•.  SS? ;    BqtfrL  3?, 

^-'TTS-.^iH-      -s. '-i.  -t'/.:;"  *  t!.    '.7.'. 

""^^'.r      _"'  .'-.■'.-7    J  ..;-  .1:    il    ;j.:  l*f- 

.>.'i-:'.  I-  •_'L»f  fm-  ■•:  Z.:'-r  i  -t  2^  -^i.*^  ^H^^s^kcL  via,  37) and 
-1  iiK:  :•  Tr>-:  vi^.i  .r  i..-,-5---j;  7-  ^  -v^  ^-^  -v^  cfficiiial  Elattrium 
c2z*rv.  kiii  '  /-T.;:.  —  Zl-'.  :-:.-  :•  .T-.-.Tfi  :-  iimr^  OLiAins  noelaieno, 
Icr  :_7  .:_.:■-:  J  .1  Vl:.:,ij-.  :r  i.:  .-r-iis:  ibv  i  latehn  is  ksft  easOj 
:»rs^:iL.-v:  r'r.i-  .:.  t^i  --  •ti^_j--:  .:Lly  ±  ^-iil  qoantitr  (Wakj. 
'E.-s.-.-.l-.h  .":.       :•..:;..  r   i:   :     i:    :.:.   M :  rrl-:-*  „  Im  p.  c. '(Hemiel), 


P'rr^z'-.  -..  :.  V.  ^:c  rrliT-rl.::.  :?  txlA'::5:»>i  with  Killing  a]<.vhoI; 
tLe  :.,-.-::-  >•■  j-  :-:-■!  :  1^":  .:>  ':  ^Is;.  ^i,:  :hc  tlaterin  is  precijM- 
li:*-:  ':;.    .  .   ■  _-    -.:.;.     '-,   ^^  _;  r-: -!r-.-^  :  ■  I-:-  }.uririt:>l  l»y  washui^ 

yjn.:,  :  -'.^'-r,^'..  :  -  ..  ;-.  :_  -r^  .:or  Is  i\:*.»u>tt-rl  wiili  aUMhol  :iiiJ 
lL*r  tirKt'ir-  !•-  *.-Vii:- rj'.vi  :  ;il  .  ii.  ai- :  ivurwi  while  still  warm  into 
\^j\\\u'r  « <»-i-::';  ].  ta-h.  Tl'-r  /:.]  r  •;  hv'.:  is  tinn-by  ivtaiiiod  in  solution. 
whjJ»-i  tii'r  ^'UxV-r.u  L"?  irrad-ia.iy  ::.r  -.vii  d  .wu  as  a  on'staiUuo  pnvipitatc, 
which  \n  j)Urili'-d  by  \vasL::-.j-  with  wat»-r  (M^rrit^). 

'».   TLr-  r:x].R^-*-J  juioi-  of  tij':-  frail  is  ova|K;tratod  to  an  exiract, 

wlii«h   i-  «-xha!i-t«-'i  witli  alo'li"!:    the   piluti«»ii  is  precipitatc-d  wiili 

tol<M|iolir  ij<;iiTi;il  ;i.  <;tat»-  * 'f  K-ad :  tilt*  filtrate  is  freed  from  load  by 

f  ^Jphuric  a<id.  and  evap«»raied;  the  rfsidiie  is  exhausted  with 

*he    undisHolved    j>fiiiiun    taken    np    by    aleohul ;    and   tht» 

tjcipitat(?d  fr^'ia  tlie  aIiN»holio  solution  by  water.     The  other 

*  little  elaterin,  which  remains  behind  on  evaporating  tU* 

tract  and  exhausting  the  residue,  first  with  water  and  thiu 
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with  ether.  —  The  pressed  fruit  still  contains  elaterin,  which  may  bo 
obtained  by  extraction  with  alcohol  (Walz). 

Properties.  Colourless,  shining,  six-sided  tables  (Zwenger) ;  rhombic 
needles  striated  on  the  sides  (Morries).  Melts  [between  100^  and 
150°  (Hennel);  a  little  over  100°  (Morries)]  exactly  at  200%  first 
becoming  yellow,  to  a  transparent  yellowish  amorphous  mass,  which 
cracks  on  cooling  (Zwenger).  —  Tastes  very  bitter  (Hennel),  bitter 
and  styptic  (Morries),  very  slightly  acrid  alone,  and  extremely  bitter 
when  dissolved  in  alcohol  (Marquart).  —  ^th  of  a  grain  kills  a  dog 
in  a  day  or  two  (Morries).  Its  acts  as  an  extremely  powerful  cathartic 
and  emetic  (Marquart).  —  Neutral.     Free  from  nitrogen  (Zwenger). 


40  C 

at  lOO'. 
....     240    

68-96    

Zwenger. 
mean. 
68-46 

28  H 

....       28     

804    

8-22 

10  0 

...       80     . 

2aoo 

2J%-.<^2  ' 

c«ii»ow.... 

....     348    

10000    

10000 

According  to  Zwenger  the  formula  is  C*H"0*. 

Decompositions.  Elaterin  decomposes  when  strongly  heated,  evolving 
white  fumes  having  a  somewhat  suffocating  odour,  and  burns  with  a 
Braoky  flame  (Zwenger).  —  It  dissolves  in  oil  of  vitriol  with  dark-red 
colour,  and  is  precipitated  from  the  solution  as  a  brown  substance  by 
water  (Zwenger;  Morries).  The  solution  is  rendered  pale  red  by 
permanganate  of  potash  (Guy).  —  Elaterin  is  decomposed  by  nitnc  acid, 
forming  a  transparent  gum  (Momes).     See  below. 

Elaterin  is  insoluble  in  water,  —  It  dissolves  in  fuming  nitnc  acid, 
from  which  it  is  precipitated  unaltered  by  water  (Zwenger).  —  It  is 
insoluble  in  dilute  acids  and  alkalis,  and  does  not  precipitate  alcoholic 
solutions  of  metallic  salts.  Aqueous  solutions  of  metallic  salts  pre- 
cipitate elaterin  from  its  alcoholic  solution  in  the  same  manner  as 
water  (Zwenger). 

Elaterin  dissolves  in  15  parts  of  cold,  and  2  parts  of  hot  alcohol, 
and  in  290  parts  of  ether  (Hennel).  It  is  slightly  soluble  in  cold,  and 
easily  soluble  in  hot  oil  of  turpentine  (Marquart),  and  in  hot  olive  oil 
(Morries). 

Appendix  to  Elaterin. 

1.  Frophetin. 

Walz  &  Winckleb.    N.  Jahrb.  Pharm,  11,  31. 
Walz.     N.  Jahrb.  Pharm.  11,  178. 

8<mrc$.    In  Cucumis  Propheiarum  and  in  Echalium  Elaterium. 

Preparation.  A.  From  the  fruit  of  Cucumis  Prophetarum.  --^The 
juice  of  the  frait,  clarified  by  standing  and  boiling,  is  evaporated  over 


3GC        PRIMARY  KUCLEUS  C**n*  ;  OXTCEH-NUCLEUS  C^'H^CF, 

the  water-bath  to  a  s^up,  and,  after  cooling,  mixed  with  4  times  iU 
volume  of  80  p.  e,  alcohol  aod  filtered*  The  alcohol  is  separated  bj 
distil Ution,  and  the  rcBidue,  evai>orat6d  to  a  tliin  sjnip,  m  Bliaken 
with  ether  bo  loijg^  as  it  gives  up  a  bitter  substance.  The  ethereaf 
Bolution  leavea,  on  evaporation,  a  tiirpentine-ltke  residue,  which 
dries  up  over  the  water-bath  to  a  wbite,  resinous,  friable  niaM 
(Wincklcr). 

B.  From  Echaimm  Eiatcnum*  —  Together  with  ccbalint  hydro* 
elaterin,  and  elateride*  —  The  entire  plant,  dried  and  coarsely  pow* 
dered,  m  exhausted  with  biiiliog  akoliol;  the  extract  m  mixed  with 
water,  and  tiio  alcohol  distilled  off;  and  the  aqueous  liquid,  filtejxHl 
from  the  resin  which  is  de{>osited,  m  employed  for  the  preparation  tjf 
prophetiri,  Ijydro-elaterin,  and  elateride*  The  resin  is  used  for  the 
preparation  of  ecbaliu. 

a.  Preparation  of  Propketm* — The  solution  is  precipit^t^^d  with 
neutral  acetate  of  lead,  filtered,  and  agiiin  precipitat-ed  with  basic 
a<.'€tiite  of  lead  si  this  second  precipitate  is  likewise  removed  or  is  redia- 
solved  in  a  large  quantity  of  water  [the  ppeeipluitfl  i?otiti*itM  propheiin  m^ 
eltteride  :  it  u  doubtful  to  me  which  process  Wab  iuienda  to  indkato  (tr-j) ;  tlie 
dissolved  lead  is  removed  by  the  addition,  first  of  an  insufilcieut  quantity 
of  sulphuric  acid  and  then  of  carbonate  of  soda ;  the  slightly  alkaline 
Bolution  is  precipitated  by  aqueous  tannic  acid  (an  excess  ot  wbid) 
redisBolves  the  precipitate) ;  the  precipitate  ie  washed  sllghtlf* 
pressed,  and  digested  in  alcohol ;  and  the  filtered  alwtiolic  aolutioa  is 
shaken  up  with  hydrated  oxide  of  lead,  filtered,  and  concentrated, 
whereupcju  the  prophetin  is  slowly  dcjjoisited  in  tbe  form  of  a  whfl£ 
powder.  This  and  the  ijuantity  mibseqtieutly  obtiuned  i^  washed  with 
water,  dissolved  in  alcohol,  and  crystallised  by  adding  water  till 
cloudiness  is  produced,  and  leaving  it'at  rest, 

b*  Preparationof  ITifdro'€latmn  mid  EkUmdg.  —  The  motber-liqiii^ 
from  which  projdietin  has  been  separated  is  evat>orated  to  drynesa;  tk 
residue  is  i^cdissolved  in  wat^r  and  evaporated  \  and  the  hydro-elaterin  i^ 
extracted  from  the  residue  by  ether,  whilst  clatcride  I'emaiJQS  madii* 
solved.  The  latter  body  is  purified  by  dissolving  it  in  abeolutd  alcsohoL 
and  evaporatiug  the  filtered  sol  ut ion* 

c*  Prepamiion  0/  Echalin.  —  Tlie  resin  obtained  as  aboTC  !b  diJ^snl  vi  1 
in  ether;  the  sol nt ion  is  digested  with  animal  charc<ial  and  filt*hii. 
tlie  ether  is  distilled  off  ;  and  the  residue,  after  drying  completely  y 
lOa"^,  is  again  dissolved  in  ether,  and  digested  with  animal  cbuav  J. 
The  filtered  solution  is  then  evaporated,  or  precipitated  with  waten 

Pt'opertiu^    Prophetin  forms  a  yellowieb-white  p*3wder»  goen  iia 
the  microscope  to  coneiBt  of  resinous  granules.     It  If^ses  2*5  p>c^ 
wi'jght    over    the    water-bath.     Free    from    nitrogen.    Tastca  vity 
bitter. 
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VTalx  calculat^^  liis  analyses  incorrectly  (Kr.).  —  a  was  obtained  from  Cucumis,  h 
from  Ecbalium. 

Decompositions.  Prophctin  dissolves  in  oil  of  vitnol  with  red-brown 
colour.  —  When  boiled  with  hydrochloi-ic  acid^  it  breaks  up  into  sugar 
and  propheretin,  which  separates  in  the  form  of  a  resin,  and  after  wash- 
ing and  dissolving  in  ether,  remains  as  an  amorphous  resin  (Walz  sub- 
sequently obtained  crystals),  containing,  on  the  average  (from 
Cucumis),  71-11  p.  c.  C,  9*12  II.,  and  19*77  0.  From  these  numbers 
Walz  calculates  the  formula  C*°H*W  (71-85  p.c.  C,  9-00  H.),  and 
represeDts  the  decomposition  by  the  equation — 

On  one  occasion  he  obtained  from  propUetin  78-5  p.  c,  of  propheretin 
and  19*5  p.  c.  of  sugar,  on  another  occasion  34  p.  c.  of  sugar. 

Combinations.  Prophetin  dissolves  slightly  in  cold,  and  in  200  parts 
of  boiling  water.    It  dissolves  in  alcohol  of  80  p.  c,  and  in  nearty  all 

fwportions  of  absolute  alcohol,  from  which  it  is  precipitated  by  water. 
t  is  freely  soluble  in  ether.    It  is  precipitated  by  aqueous  tannic  acid 
in  white  nocks. 

2.  Ecbalin  or  Elateric  acid.  —  Preparation  see  aboTe.  Yellow,  soft 
resin.  Very  bitter  and  acrid.  It  is  converted  by  chlorine-water  into  a 
white  friable  substance,  and  is  decomposed  by  nitric  acid,  with  deep  red 
coloration,  and  also  by  oil  of  vitriol.  —  It  dissolves  in  20  parts  of  water, 
and  is  soluble  in  aqueous  alkalis,  from  which  it  is  precipitated  by  acids, 
and  in  alcohol  and  ether. 

Lead-salts  precipitate  ecbalin  (Walz), 

Walz. 
CalcuJntion  (according  to  Walz.         mean, 

40  q. 240    7101     71-44 

34  H    34    10  06    1048 

8  0 64    18-98     18-08 

C«>H«08 838    10000    10000 

3,  Hydroelaterin.  —  Yellow,  amorphous,  friable  mass,  soluble  in 
water,  alcohol,  and  ether.  Does  not  yield  sugar  with  acids.  The 
solution  ill  caustic  potash  is  precipitated  by  acids. 


40  C 

30  H 

...    240    

...      80    

...      96     

...      65-57     

819    

....      26-24    

....      64-81     

801    

....      27-18     

...      66-88 
806 

12  0 

....      26-66 

C«H»0« 

...    866     .... 

....     100-00    .... 

....     100-00    .... 

....     10000 

4.  Elateride.  —  Intensely  bitter  substance,  precipitated,  unaltered 
from  its  solution  in  strong  adds  by  water,  without  forming  sugar.  In- 
Boluble  in  water  and  ether,  but  soluble  in  alcohol  and  alkalis,  from  the 
latter  of  which  it  is  precipitated  by  acids. 


40  C 

82  H 

Cahndaiion  ac 

210    

32    .... 

vording  to  Walz, 

...      51-72    

6-89    

....      41-39    

Walz. 
at  100*. 

5266    

689    

40-45    

B2-09 
676 

24  0 

192    .... 

4116 

C«H>20«. 

264    

....    100-00    

10000    

100-00 

Wtli  caknlates  all  these  analyses  incorrectly  (Er.). 


■BU-r:  yr^?r^  r" 


.rrt  ,!fs^T^M.uesL 


&IE2H1C3ESXL. 
in*^.     Jtr    :•  -,   3*.:.    .'.  •"    T    r  JW-^.  »5^  *?%::   amst.  Cm^ 


"un  J-  ZL.-:  rr^.-i  :..^A:r.  >  -'^2;:i::ii--£  v^  vmsn  urt^^ftar  c<  lead.  *:^^ 
fictrri  .  acii  "Hit  i..::ii-  r-r^L  r-  sl  r-jL-'sat  :£  ~k9i£  it  t i"i~  ■"■ijiinrir  icii 
Ji  ^nsi  rx-rrrL  ".  l  fTTU].  "^itdL  t^uiiCSL  -ipxx  «ci«r.  ne  «TTxq>  gi^w 
10  "•:  "liiiT  L-Uii  iiir  r  caaL^— in*  ttiusl  T?smfimf  :il  t'cvocmxioo.  and  i* 
innfiei  :[^  '-'^.-ul'^^--  *?    ir  m.   lui*  iii:iL     1[#  jovskdi  oc  tbe  toqsij 

J-K7  iLTit'  LiiiL  :t  ia.:tii  txis-  £Lrnf  k  npic-uaiied  acwn  oo  pobiiicd 
icxi  1*  •—  zir  J.--*  v-e^rin  ki  i' j^ '  i  xneJa  u  *>.•*  to  a  coloarieii 
L3TiiL  vi^r.  f..iL±iirr  jLfc  zrrssfcliait  TTtmn      X<t^aFiL    Free  bom 

A- :  >:•"  KbB. 

♦:  c                i^:    . ..       w-w   .    -     »«   .  _  .     6r90 
i4Z     i*        .       ««    «-56  e^4B 

:*  :   ...  Hi  5L-?f  2^75     .  SMI 

c*z^:»~ «    i""-:  ::•;--•.    i:o:o ioiko 

^.'  .-r-kr-jr:  Ji  r".r:Lr  ": r:  -stl  m  tc:  '  ■:  r?*:  /ws"  -^^  and  afterwards  car- 
Ifi'ila-e^-  —  I:  -^  n I'll! 7  frr:':ciT»''V*i  "r  j  'WArT.T.g'  iriih  nitric  acid,  fonn- 
Ll?  a  :"-jj  ^'.'r.  -..  \ri-:r  -.  :.-.  :i-.l"3iiTZ  ict;io  and  oxalic,  decom- 
j«t  :•- Till  : .  n:.i:I .  :i  ■:  s-rAT  ii:i  resiii-  fBivZa'a  doea  not  act 
uy...  ::. 

C  r:i:..;.r::L  L'-.'ve*  Ll  T"*  liirrf  :f  witer  at  25=,  and  slightly  in 
\jf.^:.'^  "STj-.-r.  T:.':  *  >.:1:l  i^  :.::  :  rtc::::aiei  by  chloride  of  platinum 
or  J. L V-]. '. , iL  .^y'vi; :  i..-; :. 

Nearly  ;l^  .ullv  L--  ?.-.*  'Ai^r -/"fa.-?-:?;,  DJss-.ilTes  in  49*7part»oi 
8C  p. ':.  ;*l'?':'L'l  ai  2^^.  aLi  vr-r\-  --et-V  in  bc»iling  alc\*hol^  ciyatalliaQg 
on  cooliiig.     DJs^.-Ives  1:^  ^r^^r,  -. '.    .-■■.'■■•■i,  and  benzene. 


Primanj  Xvcle^n  C^W;  Oiygen-nuclcuB  C*H*0*. 

Asdepione. 

C.  List.     Ann.  Pharm.  C9,  125;  absl r.  PAarm.  Centr.  1849,283. 

ic»vered  by  List  in   the  milk-sap  of  Asclepias  s^'aca  (Hand- 
%  [2],  57),  John  (Chein,  Schr.  2, 20)  having  previously  describi'd 
)btainab1e  thcrefrnni. 
rinoufl  Bubdiunci' and  a  I»ittor  principle  («4j<c/'y>m</tfi,  ^ «*/«;><''> 
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from  Asclepiaa  Vinceioxicum  have  been  described  by  Feneulle  (/.  Pharm, 
11,  305). 

The  sap  which  flows  from  incisions  in  Asclepias  syriaca  curdles  when 
wanned,  from  coagulation  of  albumin,  which  encloses  the  asclepione. 
The  coagulum  is  exhausted  with  ether  to  remove  the  asclepione,  which, 
after  evaporating  the  ether,  crystallises  on  further  concentration  of  the 
remaining  clear  liquid.  The  product  is  purified  by  dissolving  it  in  an- 
hydrous ether,  a  foreign  substance  then  remaining  undissolved. 

White,  cauliflower-like  mass,  forming  when  slowly  evaporated, 
delicate  radiated  tufts.  Inodorous  and  tasteless.  Melts  at  104**,  and 
Bolidifies  on  cooling  to  an  amorphous,  transparent  mass. 

List. 
mean, 

40  0 240    74-54    7468 

84  H 84    10-56    1061 

6  0 48    14-90    14-71 

C«H«0« 322    10000    10000 

Asclepione,  when  heated  above  itu  melting-point,  assumes  a  yellow 
ooloar,  and  evolves  an  odour  of  caoutchouc.  —  It  dissolves  unaltered  in 
hot  strong  caustic  potash. 

Insoluble  in  water  and  alcohol,  but  easily  soluble  in  ethei^  and  less 
freely  in  acetic  acidy  rock-oil,  and  oil  of  turpentine* 


Oxygen-nucleus  C*^H«*0".; 
Zanthozylin. 

C40Ht«o"  =  C*«H«K)",0*. 

SnaVHOUSE.  N.  Phil.  Mag.  7,  28  ;  Ann.  Pharm.  89,  251 ;  J.  pr.  Chem. 
61,497;  Kopp's  Jahresber.  1854,  0^9.  — Ann.  Pharm.  104,326; 
Pharm.  Jottm.  17,  19 ;  J.  pr,  Chem.  73, 179 ;  Kopp's  Jahresber.  1857, 
482. 

Occurs  in  Japan  pepper,  the  fruit  of  Xanthoxylum  piperatum  or 
ol^um  (Handbuch,  viii  [2],  21).  —  On  distilling  the  ground  pepper  with 
water,  a  floating  oil  is  obtained,  from  which  the  xanthoxyhn  separates 
on  cooling ;  it  remains  behind  when  the  oil  is  freed  from  xanthoxylene 
(xiv,  315)  by  distillation  at  130°. — Xanthoxylin  crystallises  also  on 
concentrating  the  alcoholic  tincture,  and  may  be  freed  from  resin  by 
washing  it  with  cold  aqueous  ammonia.  It  is  purified  by  recrystal- 
lisation  from  ether  or  alcohol. 

Large,  colourless  crj^stals  of  the  oblique  prismatic  system,  having 
a  silky  lustre.  Fig.  85  ^vithout/.  Angle  i  :  <  =  90°  ;  a  :  e  =  142°50' ; 
a  :  t  =  127°  10' ;  m  :  <  =  121°  10' ;  u  in  front :  t  =  96^  30'.  The  crys- 
tala  are  tabular  in  form  from  predominance  of  t ;  a  and  u  imperfectly 
formed.  Cleavable  parallel  to  <  and  t  (Miller).  —  Xanthoxylin  is  sus- 
ceptible of  distillation.  It  melts  at  80°  and  solidifies  at  78".  Has  a 
faint  odour  like  stearin  and  an  aromatic  taste.    Neutral. 

vor..  xvn.  "2  \^ 


870 


40  C MO «i 

S4H M    •*» •«    «i 

10  0 U8 


0«»H»O» 

Xanthozylin  10  ooDTOied  I7  aMe  «E»i  iate  «aSc  aoL   Bbfe> 
•olnble  in  water^  bnt  etsfly  ooliible  f     -   -  -      -     - 
•oliitioii  is  not  prectpit 
nitraito  of  sOver,  even  with  additkm  of 


Primary  NwdemBV^. 

Arachidie  Add. 

Rrnim.    Pogg.  90, 146. 

(MatMAinr.    inn.  PAorm.  89, 1 ;  /.  pr.  Ckem.  61, 1 

^k3HKV«N  ft  OUSSKAKK.    ulfin.  Pharm.  97,  257 ;    Xjir.  (MmL  M^  M 

0aI4>W«ix.    ilnn.  norm.  101,  97 ;  /.|ir.  CSbm.  71,  ItS. 

Anfio  aoiU  — DiBcovered  by  Heintz  in  batter,  and  afterwaidi  If 
(foAamaii  lu  earth-uut  oil. 

Prtparaiion.  From  Earth-4iut  oil — The  aolid  fatty  adds  obtaorf 
hy  Htii>oiiifyin|^  the  oil  and  decomposing  the  soap,  are  macerated  irit 
llvo  or  Kix  (iinoB  their  volume  of  alcohol.  The  Uqnid  is  fiheied,ttl 
\\\o  n'Miduo  irt  [>ro88iHl,  and  afterwards  dissolved  in  20  times  its  wdgli^ 
of  Utilinpf  alcohol,  whereupon,  on  cooling,  impure  arachidie  acid  Wft 
mtOH  in  hinnnu\  which  are  purified  by  repeated  recryfltallisatioii  fm 
alm\tUite  uliHthol  till  they  melt  at  75^,  and  freed  from  adhering  gmi 
ivmIu  hy  Holution  in  warm  ether  (Gosamann). 

A  further  |H)rtion  of  the  acid  may  be  obtained  by  partial  piecqiti- 
(Ion  of  the  uKHtholic  moUier-liquors  with  acetate  of  magnesia  (mw- 
wluit  in  (he  manner  de.'k'ribed  at  p.  355,  vol.  xvi),  the  arachidie  uH 
j(^\in>v  ilown  witli  the  tii*8t  portions  of  the  precipitate  (Gossmaun). 

On  <iulmn(tih>i:  the  solid  fatty  acids  of  butter  to  fractional  jNfvdptft- 
tku^  (ho  ai^ohidio  aeid  is  thrown  down  in  the  first  portions  ottliefit' 
« iin(a(e,  but  eannot  1h'  completely  separated  from  stearic  acid,  ^m 
wlieu  four  innuula  of  butter  are  employed  (Heints).    See  xvi,  210,  SH 

IVsifvrf  !>.«.  Very  smiilK  shining  laminto,  having  a  pearly  lustre  aftff 
HVM^iuiT*  Meltsi  at  7y\  and  solidifies  in  a  radiated  mass  at  73*5'. 
\N  heu  kept  it  turns  white  and  porcelain-like. 

GotonAiuL  Hcinti. 


M^  0         ,  ,        aM>    7e«    76-84    70*86 

MMI                      4i>                 12^    12-86    IS-SO 

4  0                ai  i»2e  leso  io« 

^^M*^^*       .   wa       ..   10000  - ioo«>  ]oo«> 

llH  %H^I  Mfhi>^  «t  li)^^  7V  ^1  retained  itewrv  Mtid. 


ARACHIDIC  ACID.  871 

Arachidic  acids  forms  with  glycerin^  mono-,  di-,  and  triaracliin  (seeix, 
490 ;  xvi,  358 ;  and  xyii,  878).  Scheyen  &  GO^smann  dcsciibed  as  arachin  a  pro- 
duct melting  at  70',  and  containing,  on  the  average,  76'21  p.  c.  C,  and  12-57  H., 
obtained  by  heating  arachidic  acid  to  210**  with  excess  of  glycerin  :  according  to  them, 
the  body  is  represented  by  the  formula  Ci»fl»»«0"(=  30«H^<  +  C«H80«  -  4H0). 
According  to  Berthelot,  this  product  is  a  mixture  of  diarachin  and  free  arachidic 
•cid. 

The  salts  of  arachidic  acid  resemble  the  stearates  and  pahmtates. 
They  are,  for  the  most  part,  difficultly  soluble. 

Arachidate  of  Ammonia,  A  warm  alcoholic  solution  of  the  acid, 
mixed  with  excess  of  ammonia,  deposits  the  salt  on  coohng,  in  needles, 
which,  after  diying,  crumble  to  a  loose  white  powder  and  give  up 
ammonia. 

Arachidate  of  Potash,  —  Mono-acid,  —  Arachidic  acid  is  boiled  with  a 
strong  solution  of  caustic  potash  for  several  days,  or  until  combination 
is  complete  ;  the  solution  is  evaporated  to  dryness ;  and  the  residue  is 
exposed  for  some  time  to  air  containing  carbonic  acid,  and  afterwards 
exhausted  with  alcohol.  —  The  salt  is  deposited  from  a  strong  alcoholic 
solution  in  the  form  of  a  jelly,  which  falls  to  a  loose  crystalline  powder 
on  the  filter,  and  from  a  more  dilute  solution  in  distinct  crystals.  — 
With  15  or  20  times  its  weight  of  boiling  water,  it  fonns  a  clear 
solution  which,  when  largely  diluted,  deposits  shining  lamina  of  a 
bi-add  salt. 

Bcheven  k  GOsamaim. 

0«H»0* 803       86-62 

KO 47-2    13-48     J301 

C«>H»KO< 350-2    10000 

Arachidate  of  Baryta,  —  White,  light,  crystalline  powder,  in- 
solnble  in  water,  but  soluble  in  a  large  quantity  of  boiling  alcohol. 

Scheven  k  GOssmann.    Heintz. 

C«»H»0«  303       79-85    79-78 

BaO 76  5    20-15    1972    „      2027 

C*fl»BaO< 879  5    100  00    10000 

Arachidate  of  Strontia.  —  Dissolves  more  easily  than  the  baryta- 
salt  in  boUing  alcohol,  from  which  it  is  deposited  in  the  form  of  a 
crystalline  powder  on  cooling. 

Scheven  &  GOssmann. 

C«H»0« 803    85-36 

SrO  52     14-64    14*0 

C«H»SrO*  355    10000 

Arachidate  of  Lime  is  a  loose,  lustrous  powder. 

Arachidate  of  Maonesia,  —  On  mixing  alcoholic  arachidate  of 
ammonia  with  an  alconolic  solution  of  acetate  of  magnesia,  this  salt 
is  deposited  as  an  amorphous  precipitate,  which  dissolves  on  boiling 
aad  crystallises  from  the  solution  as  it  cools.  —  White,  loose, 
ciystalline  powder,  insoluble  in  water  but  slightly  soluble  in 
alcohoL 
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C*'H*'D' „ 

MgO 

...    S03    .... 

...      9381 

G'19 6-27 

C«H»MgO*    .... 

....    323     .... 

..,     10000 

ArachklaU  of  Copper,  Alcoholic  acetate  of  copper  tlirowi  down 
from  arachidate  of  ammonia,  a  blue-|^een  amorphous  precipilfttet 
which  turns  crystalline  on  standing  and  crystalhaes  from  aloohol  in 
needlefl.     Melta  when  heated. 


.»    210    .. 
...       39     .... 
...      ^1     .... 
...       40     .,.. 

....       70^     .... 

....       11-33     .... 

701     ... 

...       11-58     .... 

....      7a'55 

39  H 

11-58 

3  0 

G'46 

CuO    

„.       11-41 

C«H*CuO*..... 

.*     343     .„, 

...     100-00    .... 

...     100-00 

Arachithu  of  Silver*  —  Obtained  by  double  decompoaitlon  an  ta 
amarpbons  precipitate,  which  ciystallises  from  alcohol  in  white  ueedH 
not  altered  by  exposure  to  light, 

Scheven  k  Q6um9,m, 

C*^»0* an    .*...,. 74-22 

Ag    ..........,.„„...,     108 «      25*76     ,     254 

C*H»AgO^ ........     419 100-00 

Araehadio  acid  ia  nearly  insoluble  in  cold,  but  easily  soluble  in 
hot  akohoL    It  diHsolves  very  easily  in  ether  (Gosanjanii). 


Arachamide. 
C"NTI*^0»  -  C**AdH%0'. 
SoHEVEN  &  GoSSMAKN,     Ann.  Pharm,  97,  2^2. 

A  mixture  of  earth-nut  oil  with  excess  of  Btrong  alcoholic 
ammonia  is  allowed  to  Btaud  for  several  weeks  \  the  liquid  i«  BAt^* 
rated  afresh  with  ammonia  \  and  when  no  further  change  is  per* 
OC'ptible,  the  alcoljol  and  excess  of  ammonia  are  removed  by  www 
water.  The  piL>dQct  is  allowed  to  cool,  and  the  more  soHd  portioa  i» 
collected^  freed  from  adhering  oil  by  pressing,  atid  repeatedly  ap^ 
lised  from  alcohoL 

Stellate  groups  of  prisms,  melting  at  98  to  ^S**, 


BolitTeii  4  i 


7717 
4-&3 

131S 
515 


C«l?H*<0*  „ all 


100-00 


100  00 


Arachamlde  in  insoluble  in  a^ater^  but  easily  solnble  in  hot  ^vM 
of  1*5  p,  c*  froni  which  it  crystaUiHca  on  cooling. 


MONOARACHIN.  373 

Arachidate  of  Methyl. 

Caldwell.    Ann.  Pharm.  101,  98. 
Araehinsawres  Meihyloxyd. 

Formed  by  passing  hydrochloric  acid  gas  into  a  solation  of 
arachidic  add  in  wo<^-spirit,  and  purified  by  crystallisation  from 
alcohol. 

White,  pearly  scales.  Melts  at  54  to  54*5^,  and  solidifies  to  a 
semi-transparent,  crystalline  mass. — Not  volatile  without  decompo- 
sition.   Easily  soluble  in  alcohol  and  ether. 

CaldwelL 


42  C 

42  H 

4  0 

.  252  

42  

82  

....   77-30  

....   12-88  

9-82  

....   77-47 
...   12-82 
....    9-71 

C«H»0,C«H»0« ... 

.  826  .... 

....  10000  .... 

....  10000 

Arachidate  of  Ethyl. 

C**H**0*  =  OHK),C^H»0'. 

GossMANN.    Ann.  Pharm.  89,  9. 

ScHBYEN  &  OossHANN.    Ann.  Phorm.  97,  261. 

Ar€Khintamret  Aethyloxyd. 

Formed  by  saturating  a  solution  of  aradiidic  acid  in  absolute 
alcohol  at  80*  or  90°  with  hydrochloric  acid  gas,  heating  for  12  hours, 
at  last  to  boUing,  and  precipitating  with  water.  The  free  arachidic 
acid  is  removed  bv  heating  the  alcoholic  solution  with  aqueous  car- 
bonate of  soda.  The  ether  is  also  formed  by  boiling  arachidic  acid 
with  alcohol,  especially  in  presence  of  acetic  add. 

Tough,  translucent  crystalline  mass,  having  a  lamdlar  fracture. 
Helts  at  50% 

Gbwmann. 

44  C 264  77-64 77*60 

44  H 44  12-94  1288 

4  0 32  9-42  9-52 

C^H*0,C^*^H»0» ....  340  10000  10000 

Arachidate  of  ethyl  is  not  affected  by  ammonia  gas  at  60"*,  nor  by 
alcoholic  anmionia  at  lOO"*. 


Monoarachin. 

Bebtbelot.     Chim.  organ.  2,  78  ;  N.  Ann.  Chim.  Pfcys,  VI, ^^^. 


374  PRIMARY  NUCLEUS  (m^. 

Obtained  by  heating  arachicUc  add  with  glycerin  for  eight  boon  to 
a  temperature  not  exceeding  180°.  It  is  punned  with  ether  and  lime 
(xvi,  859). 

Fine  granules,  melting  to  a  wax.    White.    NeutraL 

Nearly  insoluble  in  cold,  and  but  slightly  sohible  in  boiling  ether. 


46  C  

..    276    

..      46    

..      64    

71-60    .. 
11-98    .. 
16-68    . 

Berthdoft. 
71-7 

46  H 

12-0 

8  0  

16-8 

C«H70»,C«H»0»  .. 

..    886    

Diarachin 

lOOOO    .. 

io(yo 

C*H«H)"  =  C«HW,2C*>BW)». 

Bbbthelot.     Chim.  organ.  2,  78 ;    N.  Ann.  Chim.  i%9,  47,  857. 
Oonoeming  Gdssnuum's  Araehin,  see  p.  871. 

Formed  by  heating  monoarachm  to  200*  or  280*  for  8  hours  with 
arachidic  acid  and  a  trace  of  water,  or  by  heating  aradiidk  add  to 
200''  or  230''  for  6  hours  with  glycerin.  It  is  purified  by  lime  and 
ether  (xvi,  359). 

Venr  fine,  indistinctly  crystalline  granules,  melting  at  75*.  White. 
Neutral. 

Almost  completely  volatile  on  platinum-foil.  —  Bums  with  wlute 
flame.  —  Decomposed  completely  by  lime  at  100*  in  70  hours. 

Nearly  insoluble  in  cold,  and  very  slightly  soluble  in  hot  ether; 
more  freely  soluble  in  bisulphide  of  carbon. 

Berthelot. 

86  0 616    78-92    78*98 

86  H 86    12-88    1258 

12  0 96    13-76    18-54 

C»H»0«,2C«H»0«  ....    698    10000    100-00 

Triarachin. 

Bebthelot.     Chim.  organ.  2,  79  ;  N.  Ann.  Chim.  Phys.  47,  359. 

Obtained  by  heating  a  perfectly  dry  mixture  of  diarachin  within  15 
or  20  times  its  woiglit  of  arachidic  acid  to  200*  or  220**  for  8  or  10 
hours,  and  purifying  tlie  product  with  limo  and  ether  (xvi,  359). 
Neutral  mass,  very  slightly  soluble  iu  ether. 

Berthclot. 

126  C 756  77-62  771 

112  H  122  12-53  126 

12  0 96  9  85  10-3 

C«H*0»,3C*>H»0»....  964  100*00  100*0 


LlTHOriLLIC  ACID, 


87fi 


Arachidate  of  Amyl 

Caldwell.    Ann.  Phmvi,  101,  99, 

Obtained  in  the  satna  way  m  aracbidata  of  methyl,  by  employiDg 
amjl-alcohol  instead  of  wood -spirit. 

Shining  scales,  melting  at  44 -d"^  and  solidifying  at  44*^  to  &  semi- 
transparent  crvatalliuo  mass*  —  Decomposes  when  heated.  —  Dissolves 
eaaUy  in  hot  alcohol  and  ether* 

CaldweU* 

50  C SOO 7S-BB     784B 

§0H    , m    ,..,*,..      1809    ^.».,*      13  S6 

4  0 32     8-38     „. 8  33 

Ci*'H"0,0«H*0'   „.*    083    ,.    100*00    10000 

Oil  of  mrth-nut^,  Froiu  tlie  seeds  of  Arachis  hiipogma  {Handbnch, 
Tiii,  [23  ^).  Coloiirless  or  faintly  coloured  oilj  thinner  than  olive  oil» 
8p.  gr.  0*3163.  Deposits  a  large  quantity  of  tallow  at  3^,  and  soH- 
difies  to  a  soft  mass  at  —  3**  to  —  4*  (Payen  &  0.  Henry).  Solidifies 
completely  at  —  7"  (Gossmann ),  lias  an  agreeable  taate*  resembling 
that  of  almond  oil,  and  an  odour  like  olive  oil  at  h^f  to  75°  only.  —  It 
dt>es  not  easily  turn  acid  and  is  non-drying.  It  yields  a  very  whita 
arid  hard  soap  (Bouillon- Lagrange,  J\  Fharm.  8,  231).  Aksorbs 
oxygen  more  slowly  thari  almond-oiL  Does  not  solidify  with  mer- 
cnrous  nitrate.  Dii^BrThea  very  shghtly  in  alcohol,  but  easily  in 
etber  (Payen  k  0,  Henry,  J.  CMm,  med.  I,  437;  Oatermaier,  Eepert. 
B8j  245  ;  J,  A.  Buchner,  Rtptrt.  98,  251),  Contains  the  glycerides  of 
arachidic,  palmitic,  and  pbyaetoleic  acids,  but  no  stearin  (Gossmann ; 
Caldwell,  Ann,  Phamu  101,  97). 


Ox^gtn-nmleus  C**H*0*. 

Lithofellic  Acid, 


Fa.  GciBBL.    Ann*  Pharm,  39,  237. 

Exiling  &  Will.    Ann.  Pharm.  39,  242. 

WoHLER.     Am.  Phmm,  41,  150 ;  ^,  pr\  Chem,  25,  60;  Pogg.  5ip  255. 

HEusiAXir.     Ann.  Fhana,  41,  303  ;  liepert.  75,  226. 

Malaguti  &  Sarzeau.     CfmpL  rend.  15,  518;  Ann.  Pharm,  44,  289, 

WiNCKLKU.     Jahrh.  pr,  Phann,  18,  376. 

Taylor,    Phih  Ma^.  26,  1U2. 
Luuwio.    A\  Br,  ArcL  85,  141, 

B*^mtdic  aeid,  which  minsc  h(w  ako  b«»ti  irirpn  to  ©Ik^ic  icid  (iti,  183).^ 
PiicOTered  by  GSbel,  and  liiTtistigd^d  cUieU^  ly  him  mid  ^\  oUen  —  Occujet  ia  <iiaA 


376       miMAHT  NUCUIS  C^H**;  OXTGEN'^'UCLEL'S  C?«fl*0*, 


of  the  Tarieti^fl  ot  OnentwX  be^oars*  tlte  gaU^to^ai  of  m  ssldDfM-,  wliidiL  i 
almOBt  entirelj  of  tMd  add.  Beioani  cou  tattling  Utho&Ilic  ftciii  mell  wlien 
and  dinaolre  in  liot  alcolioL  CoDcemmg  t1ir«e  Wtoar^^  seo  F.  0db«-Jl,  Ttkjlm,  tnd 
Ludwig  (fo^.  cit.)  J  fiuther  Guibourt  (JTw,  jct«iI.  14^  17,  ~  JV,  iT,  Phatm*  I!,  125)  i 
HaskeMPojr^,  55,431). 

Preparation,    The  bezoars  are  diesolvod  in  boiling  ulcohol,  andtlu 

Ciyatala  which  form  alowlj  on  cooling  the  antntion  anJ  cfincentruiiair 
Ibe  mother-liqnor,  are  purified  by  recrystalliyiUioii,  with  iIil*  belp  *»f 
animal  charcoal  (Wahler;  Gdbel).  Or,  the  bezcmr^,  aitt*r  i**ifi*r 
exhausted  with  water,  are  treated  for  24  houm  with  coM  tUkt£ 
ammonia ;  the  filtrate  is  decoiarised  with  animal  charcoal ;  and  ifce 
lithofellic  acid  is  pi*ecipit-atefl  by  dilute  sulphuric  acid  ?tnri  wiuijuai 
(WinckJer),      The  acid  precipitated  fmm  alkaline   eolr  -|«im 

Btili  to  be  puritied  by  cryetallihiation  frum  Ixnliiig  alcoh*4  j  i         ttm), 

Propertm,  Very  Bmall,  clear,  short  Bix-sided  pmms  with  ^e3- 
fttces  at  right  angles  to  the  sides.  Rhombic  prisms  with  f>Mii|ue  eni- 
faeces  (G^bel).  Hard  and  easily  pulverisable.  Melts  at  201°  (Gi>bd> 
205 '^  (Wiihler)^  and  solidifies,  when  not  heated  ab*:^v©  it**  nieitiyg-fjomj* 
to  an  opaque  crystal  hue  mass.  When  heated  a  few  degreei!»  aboft 
Its  meitiiig-point^  it  solidifies  to  a  clear  amorphoua  glaas,  wlilcfa  h"^* 
comes  electric  when  rubbed  and  me\U  at  lOa""  to  110''  to  a  Tiacid 
mass.  Aloobol  poured  upon  this  amoiphou;^  acid  pr^jducca  a 
nnmber  of  fine  cracks,  and  the  acid  when  left  in  contact  with  m  I 
aloohol,  again  becomes  crystalline  (Wghler).  The  acid  stowly  esdlei 
a  bitter  taate  in  the  mouth  (Wiuckler).  Haa  an  acid  Kiicrini 
(Wohler). 

Ettling  ^  WiU,       Wnhkr. 


T^^ 
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Ettlipg  k  WiU  proDONsl  the  formala  C*»H?*0<.  —  The  aeid  it  aUied  to  gaQk  mH 
(06bel  i  Wfilikr).     Identical  with  the  fellanic  odd  of  Berat^tiui  (Jlrrr.  £Mri  I 

Au£.  9,  273)  (QeumaiiD), 

Decompositioni.  L  Lithofellic  acid  boils  when  kmUdf  evohlM 
white  funjcs  having  a  faint  aromatic  odour,  yieldkig  a  distilbit  m 
acid  oil  and  water,  and  leaving  a  carbonaceous  ra'udtic  (G^M; 
Henmann).  The  dietillate  forma  with  potash  a  Sfmp,  from  whki 
hydrochloric  again  seta  free  the  euipyrcumatic  acid  (GoIh?!).  Bt  ibe 
dry  distillation  of  the  soap,  pyrolithofellic  acid,  C*li"0*,  is  obCatiisl 

(Malaguti  k  Sar^seau).  ^  2p  The  acid  bttnui  with  a  b-    • -  9m^ 

flame  (Wcihlerl  —  3.  It  dissolves  in  mtHu  acid  when  In  f  th  fioe 

red,  aftenvareis  yellow,  colonr  (Taylor)],  frothlnr  np  i*i  '    ^^ 

nitric  oiide,  and  rt^mains  on  evaporation  a^  a  U*inoti-yi  > 

which  disftolves  in  caustic  potash,  arid  m  |:*ri.>cipit-aliHi  from  in»!  ^jftii^Hi 
hy  acids  in  the  fonn  of  a  brown  friabh*  uiajift  (G5bel).     A  m^r^^^^emtm 
acid  Acifk  lithfizit^Viiiqttf,  C*"H»'0".2NO*,  is  produced  ■ 
(Malagtiti  k  Siazeau).  —  4.    The  acid  pitjjnceg  a  vr 
lion  with  oil  of  viUiol  and  m^ar^  like  bile  (Sslrecktr,  Ammm  i%ar^ 


Utiiofellic  Bcid  m  irieoluble  in  water.  —  It  dinfiMjlvait  in  oil  of  ifitriolt 
from  which  it  ia  prt;cipitat«d  by  water  (Wohler)  imalteretl  aud  amor- 
lihotiB  (Taylor). 

It  dissolves  easily  in  caustic  ammonia  and  its  carboDate,  also  in 
dilute  aqueous  alkah%  and  m  thrown  down  by  acids  as  an  amorphous 
precipitate,  melting  at  105°  (Wohler)*  The  alkaline  BokUirm  is  ren- 
dered milky  by  sal-ammoniac  (Wohler)»  The  ummoniacal  solution 
leaves  the  acid  free  from  ammoida  on  evaporation  (Gobel ;  Wohler). 
A  Baturated  solution  of  the  acid  in  caustic  potash  has  a  siliglitly  alka- 
line reactirm^  and  leiivea  on  evaporation  a  clear  prum,  which  diRsolvea 
ill  water,  bnt  not  in  caustic  potash  (Wohler).  A\"hen  heated  with  a 
strong  solution  of  caustic  p  itasli,  Hthof  ellic  acid  forms  a  limpid  yellt  jwisb 
soap,  which  floats  on  the  surface  of  the  lye,  and  forms  on  crKiling  a 
solid  mass  resctuliliug  colophony,  and  easily  soluble  in  water,  alcohol, 
and  ether  (GobelJ, 

Liihofeliftte  vf  sofht^  pi*epared  by  saponifying  tlie  acid  with  caustic 
eoda,  and  washing  the  soap  repeatedly  with  a  saturated  solution  of 
salt,  yields,  when  decomposed  by  hydrochloric  acid,  10'4  parts  of 
eoda  to  100  parts  of  lithofeUic  acid  (Gobel),  —  Amorphous  gum 
(Ileumanii). 

Bartfta-sak,  —  A  solution  of  tho  acid  in  ammonia  or  fixed  alkalis 
j  precipitates  salt:^  of  baryta  (Gobcl ;  Wohler).  An  alcoholic  solution  of 
the  acid,  mixed  with  water  lill  the  cloudiness  at  first  produced  dieap- 
IjeaiBi  does  not  precipitate  chloride  of  barium  or  calcium  (Ludwig)*  — 
On  heatiiig  the  acid  with  carbonate  of  baryta  and  evaporating,  crystals 
are  obtained,  which  dissolve  in  alcohol  and  separate  therefrom  as  an  oil, 
aft-urwards  soUdlfying  in  a  crystalline  mass  (IleumafiiO- 

Lithofellate  of  soda  [jrecipitatcs  salts  of  hartfta^  iV-on,  had^  mcrcuvt}^ 
stiver^  find  piatinHni  ((fobel).  The  ammonia-salt  precipitates  baryta- 
I  ealts  (Wohler). 

Lemi-.^iilL  —  Lithofellate  of  potash  produces  Tivith  neutral  lead-salts 
II  pWter-like  precipitate,  containiug  32  p.  c,  of  oxide  of  lead  (Wohler). 
•^  Aqueous  amtnonlacal  lithofellic  acid  throws  down  from  neutral 
acetate  of  lead,  a  precipitate  containing  4145  p,  c,  of  oxide  of  lead 
(Wohler).  The  dazzllug  white  precipitate  thrown  down  by  an  amino- 
niacal  alcoholic  solution  of  the  acid  from  neutral  acetate  of  lead,  dissolvea 
w  ith  difllctilty  in  water,  but  somewiiat  more  freely  in  alcoholj  and  con- 
tains 4y  p.c/of  Icad-osdde  (EttUng  &  WillJ, 

Sih'ir-miL  —  Ainmouiacal  nitrate  of  silver  throws  down  from  alco- 
liolic  hthofelllc  acid,  bulky  flocks,  which  disappear  on  addition  of 
alcohol.  By  evaporating  the  solution,  long  light  ticedles  are  obtained, 
wbich  bhwken  on  exposure  to  light,  and  contain,  like  tlie  fltx4s,  2o*43 
p.  c.  of  sitver-oxide  (EttUng  &  Will).  Wiihler  obtained  from  a  solu- 
liou  of  the  pilver-salt,  a  creamy  non-crystaUino  pelMele  contBUidng  25 
p,  c.  of  oxide  of  silver. 

Lithofellic  acid  dissulvcft  freely  in  etrong  ttceiic  ttcid^  and  crystallises 
on  evaporating  the  solution  (Wohler).  —  It  dissolves  iu  6*5  parts  of 
k*iling  90  \\c.  alvohol  and  in  29*4  parts  at  20"  (Gobel),  from  which  it 
is  pri*cipitjited  by  water.  It  i?*wolublc  in  47  parts  of  boiling,  and  411 
partti  of  old  absolute  ether  (Gobcl)* 


* 
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Hocks  from  Eottlera  tmctoria« 

When  the  \im%  and  glands  wliich  cover  the  fniit  of  Roitlera  im 
(the  kamala  of  coiDmerce)  are  exJiansted  with  boilmg'  alcohol,  the  tuie- 
tiiFff,  on  cooling,  deposits  flocks,  which  may  be  obtained  nearly  ooloar- 
less  by  repeated  crystallisation^  The  mother-iiquor  retains  m  totntioii 
a  resinoys  colouring  matter. 

Granular,  non-cryatalline  ^ocks,  not  predpitable  by  ealis  of  lei^  or 
f^ilver.  —  Insolublo  in  water,  but  slightly  soluble  in  etber  snd  ooU 
alcohol  (AndersoOj  Fharm*  Centr,  l§5ti,  373). 


40  0 ,. 240 nm    ,». 70 7t 

34  H    34    .,.       10  OB ^       10  4& 

8  O 64    .... .......       18  95    ........^       18  7T 


C*"H«0> 338    .«    10000    ™..,.     100  00 

B€M)iou4  djloftrmg  matter  of  Roitlera*  —  Remains  on  cvitponafililf  Ui» 
mother-hqitor  of  the  flocks  just  descrilxvd,  as  a  dark-red  re^in  wisilbi 
at  100°»  purified  by  laohition  in  ether,  — It  is  inm7luble  m  ^nMf, 
but  soluble  in  all  proportions  in  alcohol  and  ether,  and  ia  tlmfwn 
down  by  neutral  acetate  of  lead  a»  a  deep  orange-red  preiupitat*'*  X 
solution  In  aqtieouB  carbonate  ^f  soda  dyes  ^ilk  a  fine  penEuui«ii&  avige 
(Anderson). 

60  0 860    Tin    «..„..„.      nU 

80 a  ...M    30  .^ 6  97  ...«.     eso 

14  0. .„....,.».,..  lis  ..,. 22  32  „*,„    isaa 

o«"H»o'v....    hm  ............  locw  ..„ ioo« 

Jb»in#,/rom  Hmlm-a  tinctoria  (Kamala).  —  See  iir,  S20.  L«iitM  MmI 
■lioeeed  b  pwpftfiiig  And^ncni**  rottlem —  The  extract  of  kamalu  prapiivi 
by  extraction  with  ether,  breaks  up  when  heated  with  cold  aloonoLaftpr 
previous  boiling  with  water,  into  an  easily  soluble  and  a  spans^ 
Boluble  resin,  both  of  which  are  brittle  and  reddish-yellow,  the  etaljf 
soluble  melting  at  80*",  and  the  sparingly  eolublc  at  191^.  Both  ttB» 
di&solve  in  caustic  potash  with  fine  red  colour,  and  ia  utmocnua  i>^ 
carbonate  of  ammonia,  from  which  they  are  preciptlated  by  addi. 
They  form  ox  ah  c  acid  with  nitric  acid,  and  do  not  yield  ^-*—  --'^ 
dilute  sulphuric  acid.  The  easily  soluble  resin  contains  at 
average,  08',^a  p.  a  C,  6 '37  II..  and  24%5Q  0*  {  =  C*H'*0») ;  ibt^  ^run^i;.! 
aolublcj  at  150%  6M8  p.  c.  a,  6  21  H.,  and  42*61  0,  (  =  (?«H^ 
(LeubCj  Phmm  Vitrtt^,  %  321)., 


EMETINE.  379 

Oxijazo-nucleus  C^N'H'H)". 

Emetine. 

Pelletier  &  Magendie.     Ann,  Chim.  Phy8.^  4,   172  ;  Schw,  19,  440  ; 

Complete:  X  Pharm.  3,  145. 
Pelletier  &  Dumas.    Ann.  Chim.  Phys.  24,  180. 
Pelletieb.     J.  Pharm,  14,  200. 
Merck.    N.  Tr.  20,  1,  134. 
Landerer.     Repert.  52,  211. 
Reich.     N.  Br.  Arch.  113,  193. 

Prepared  by  Pelletier  in  1816  in  an  impure,  and  in  1821  in  the  pure 
state. — Occurs  in  the  Ipecacuanha  roots  of  Cephaelis  Ipecacuanha^ 
Richardsonia  scabra  ;  also  of  Psychatria  emetica^  Jonidium  Ipecacuanha^ 
and  Euphorhium  Ipecacuanha.  —  Pleischl  {Das  chem.  Labor,  zu  Praj, 
1820)  and  Buchholz  (Taschenb.  1818,  97)  describe  a  soft  resin  of  Ipe- 
cacuanha. 

Preparation.  The  root-bark  is  exhausted  with  ether  to  remove 
soft  resin,  and  then  boiled  with  alcohol ;  the  tincture  is  evaporated, 
and  the  residue  dissolved  in  water,  whereupon  wax  separates.  The 
aqueous  solution  is  freed  from  gallic  acid  (ipecacuanhic  acid,  xv,  523) 
by  digesting  it  with  carbonate  of  baryta ;  the  emetine  is  precipitated 
with  basic  acetate  load ;  the  preci[)itate  is  washed,  and  decomposed 
under  water  by  hydrosulphuric  acid ;  and  the  liquid  is  filtered  and 
evaporated.  —  The  impure  emetine  thus  obtained  is  boiled  with  water 
and  excess  of  calcined  magnesia ;  the  precipitate  is  washed  with  a  very 
little  cold  water  to  remove  colouring  matter,  then  dried  and  boiled 
with  alcohol ;  the  solution  is  filtered  and  evaporated ;  and  the  residue 
is  dissolved  in  aqueous  acid  and  decolorised  by  animal  charcoal,  after 
which  the  emetine  is  precipitated  by  magnesia  and  again  extracted  by 
alcohol  (Pelletier).  The  water  with  which  the  magnesian  precipitate 
is  washed,  and  probably  also  the  filtrate  from  the  lead-precipitate,  still 
contain  a  little  emetine  (Pelletier).    See  below. 

2.  The  bruised  root  is  boiled  with  water ;  the  extract  is  evaporated 
to  dryness,  and  the  residue  exhausted  with  alcohol.  The  tincture  is 
filtered,  freed  from  alcohol  by  distillation,  and  again  evaporated  to 
dryness ;  and  the  residue  is  exhausted  with  dilute  hydrochloric  acid. 
The  solution  thus  obtained  is  precipitated  with  chloride  of  mercury ; 
the  precipitate  is  washed  with  cold  water  and  dissolved  in  alcohol ;  and 
the  mercury  is  thrown  down  by  the  addition  of  sulphide  of  barium. 
Excess  of  baryta  is  then  removed  by  sulphuric  acid ;  the  solution  is 
dilated  with  water  and  distilled  to  remove  alcohol ;  and  the  emetine  is 
precipitated  by  ammonia  and  washed  with  cold  water  (Merck). 

Landerer  precipitates  the  acetic  extract  of  ipecacuanha  with  mag- 
nesia, and  after  washing  and  drying  the  precipitate,  exhausts  it  with 
alcohoL  The  emetine  which  remains  on  evaporating  the  alcohol  is 
purified  by  dissolving  it  repeatedly  in  acetic  acid,  decolorising  th^ 
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Ralution  with  animal  chartoa],  and  piwipitatJDg  ^^th  mi^eM 
Hcich  exbausta  the  coarsely  pov%'dered  root  with  warm  alcsobolY  1 
the  tincture  with  neutral  acetate  and  basic  acetate  of  lead  in  suCM* 
nion,  whereby  ipecacuanhic  acid  m  thrown  down ;  then  filters  the  iolu- 
tion,  distils  off  the  greater  part  of  the  alcohol,  and  dilutes  the  reaidim 
with  watcFj  which  precipitators  resin*  After  remo^dn^  the  resin^  md 
alBO  the  lead,  by  means  of  hydroBuIphnric  acid^  the  emetine  is  precapi' 
tated  by  tannic  acid  ;  the  precipitate  i^  triturated  with  oxtdi*  of  lead, 
dried,  and  boiled  with  alcohol,  which  takes  up  the  enjctine  ami  Icuve* 
it  behind  on  evajxiratiou.  The  product  may  be  jHirified  by  agaia  pre- 
cipitating it  with  tannic  acid  and  decomposing"  the  prt?cipitiitL%  nnod 
lastly  by  exhausting  it  with  ether.  —  The  yield  is  ^tli  to  ^rd  per  eeai. 
(Pelletier), 

Properties*    \VTiite>  inodorous  powder,  havine  a  slightly  bitter  taJitc 
(Pelletier).     At^cording  to  Laiiderep,  cabio  cryitd*,     tins  »  Htrim  _ '  '  n> 

action  according"  to  Pelletier,  but  accordm^  to  Landcirer,  tui  -ii 

affected  by  it,  and  Utmus  only  slightly,     Melts  at  50"^  (Pi  It 

acts  as  an  emetic,  and  is  poisonous  in  large  fioaes,  —  Witbi  Jii 

polarised  light  (Buignet^  CompL  rend.  52,  108u)* 
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Hie  above  it  Beich^s  forrnxjln.    According  to  Pelkii^^r  &  I>uiiiMj  il  La  C^V  H*0^4 
icoonJjDg  to  Fehlin^  {Mandm^tefh.  2, 2,  3,  777)  probably  C^NITO**,    The  tMi 

formulA  requiree  Terification, 

Dtcompmitiof^^  1.  Emetine  melta  when  heated^  lite  wax,  takai 
fire  at  a  stronger  hoat,  evohanp^  dense  futnei?,  aud  bums  (Merek; 
BeichJ.  — -2^  Ita  mits  arc  vif  vlently  decomposed  by  th«*  c/eciric  rwrrctf 
(niasiwetz  &  RochJcder,  Wim.  Akad.  Ber.  5,  447).  —  3-  A  solntioa  b 
400  parts  of  acidulated  water  iiasumed  a  saffron-yellow  colour  un 
pasBing  chlorine  into  it  for  ten  imnutes^  and  deposiiited  a  slight  |in!Ctp 
tate ;  the  enietinc^  however,  was  not  quite  pure  (Lepa|.^,  /,  /^«^ 
26,  140).  —  4.  Einctnie  acquires  a  brownish -yellow  colour  in  Viipoor  cf 
iodine,  and  a  grconish-yellow  bn:»wn  m  vapour  of  hromim  or  ckivndt  tf 
iodint  (Domie).  —  5.  According^  to  Guy,  oU  of  viiri&i  doos  not  cote 
emetine,  but  ac(;i.»rding  to  Merck,  it  produces  a  diity  cilive-g*--^--  ...a..*,. 
tton«  —  6,  JVt'tric  acid  colours  it  yellowish -brown  (tiny)  j  br^ 
rebinises  it  (Mei'ck).  —  7-  Strong  hydrochhrk  acid^  boiled  %s 
ibea  not  pimhice  a  splitting  up,  and  does  nnt  f*irni  any  .  :  t. 
having  a  reducing  action  on  an  alkaliuo  solution  of  copper ;  neiUiff 
does  unchanged  emetine  cause  ft  eeparaiion  uf  vnohmB  ook 
(Ecich),  ^ 


Conthinatifms,     Air-dricd  emetine  loses  2'i  |i»  a  of 
[Reich). —  It  dissolves  with  diflicnlty  in  Cfild^  aiid 
freely    in  hot  water  (Pelletier),    It  is  iuf^olnble  la 
(Alirtk), 


mir 
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EMETINE,  ^^■^^^  881 

With  Adds,  —  Emetine  dissolves  in  all  acids  [iucluding  acetic  acid 
(Merck)],  which  it  neutraliscB.  The  mils  are  not  susceptible  of 
crystallisation  J  with  some  except  long  in  presence  of  excess  of  acid 
(Pelletier)*  According  to  Landerer,  the  phosphate  crystallises. — They 
are  precipitated  by  ammonia  and  carlwnnte  of  ammonia,  and  by  caustic 
alkalis  and  their  carbonates  and  bicarbonate^,  also  by  ma^esia, 
the  precipitates  not  being' soluble  in  excess  of  the  preci  pit  ants  (Plant  a), 
In  the  pure  st^tc  they  are  not  precipitated  by  basic  acetate  of  lead 
(Pelletier)L 

Pltosphate  of  soda  does  not  precipitate  hydrochlorate  of  emetine. 
Tincture  of  todtm  produces  a  c-amiine-red,  tadic  ami  a  yellow,  iodide  of 
potassium  a  yellowish- white  precipitate  (Planta),  Phosphomolyhdic  acid 
throws  down  pale*yel!ow  flocks  (HouneTiBcliein)»  todhydrargyraU  ofpotas* 
»ium^  a3^e1lowish-w}iitc[arnorpboiis{Dellfs)]  jinwder,  msoluble  in  hydro- 
chloric flcid,  jjiercujic  chloride^  a  white  powder  .sparingly  soluble  in  hydro- 
ctdoric  acid,  and  insoluble  in  i^al- ammoniac  ;  ttrchhride.  ff  gold^  a  flesh- 
coloured,  hiehlonde  of  pifitmumj  a,  TcMowinh-wliite,  cMomh  of  iridtum 
and  soditt  m  ^  an  ocii  re  ^ jel  1  o w  prerj  I  [  n  1  a  t  e*  —  Sn  Iph  ot't/an  ide  of  po  tamti  m 

froducjea  a  pulvcrulentj  y el lowi^^ih -white  precipitate  (Lepage  ;  v, 
1anta).  Ojcalatcs  and  tartrates  of  the  alkalis  do  not  precipitate  salts 
of  emefine  ( P ell e tier).  Crocouate  of  emetine  is  yellow,  indistinctly 
crystalline,  and  soluble  in  water  and  alcohol ;  the  rhodizonateis  hyacinth- 
red  (Heller)*  —  Hydrochtorate  of  emetine  yields  i^ith  picric  acid  a. 
eulphur-yellow  powder  (Merck  ;  v.  Planta),  It  h  rendered  turbid  by  a 
little  tincture  of  gaits,  whereupon  a  drop  of  hjdrm?hloric  acid  produces 
a  dense,  whitish  precipitate,  which  dissolves  in  move  hydrochloric  acid 
(t-  Planta).  The  precipitate  produced  by  infusion  of  galls  does  not 
act  as  an  emetic ;  it  i»  nearly  insoluble  in  water,  but  stkluble  in  aqueous 
alkalis  (Pelletier). 

Emetine  dissolves  very  easily  in  dilute  and  in  absolute  ofeoAo/,  but 
la  insoluble  in  ether  and  in  oik  (Pelletier  j  Merck). 


App€ndh:  to  EmUiMu 

Yiolint,^-  Viohnemetine.  Occurs,  according  to  Bonllay,  in  all  paiis 
of  the  Vioh  odarata.  —  An  alct>holic  extract  of  the  dried  root  is  fro(;d 
from  chlorophyll  and  fat  by  means  of  ether,  and  the  residue  is  l>oiled 
with  dilute  t^ulijhuric  acid  (whereby  acetic  acid  is  volatilised),  evapo- 
rated to  dryness  with  excess  of  hydrated  oxide  of  lead,  and  exhausted 
with  alcohol  of  4Q'*.  The  alcoholic  solution,  when  evaporated,  leaves 
\*iDline,  from  which  a  little  colouring  matter  may  be  extracted  hy  a 
small  quantity  of  strong  alcohoU  Violine  forms  a  pale-yellow,  bitter 
powder,  which  melts  when  heated,  and  burns  like  resin  ;  it  is  more 
soluble  in  water,  but  less  soluble  in  alcohol  thnii  emetine,  and  insoluble 
In  ether*  It  combines  with  acids,  without  farming  disthict  salts  there- 
with (BouUay,  3£m.  de  tAcmL  d^  Med,  1828,  I,  417  ;  abstr.  nqmt.  31, 
37). 

Torosiewics  distinguishes  as  mehnenemetine^  an  aqueous  extract  of 
melon  ruot,  which  has  been  but  little  investigated* 
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h  Eesins. 


On  Emm  in  generaK 


The  older  chemists  diBtin^iushed  by  the  general  name  rmn^  su 
staiices  ineoluble  in  water,  gonorallj  soluble  in  alcobd,  for  the  txbo&t 
part  uocrystallisable^  and  softening  or  meltiDg  when  warmed,  «ucl 
fiubstances  being  either : 

a.  Secretions  of  Fiants^   generally  exuding  from  the    plau' 
hardening  in  the  air.    They  are,  as  a  rule,  mtxtnres^  soixibtim* 
taining  conaidurablo  quantities  of  gum,  mucuii,  or  vu  la  tile  oil,  mid  iu  mMM 
cases  difltinjipuished  as  Gum'resiris,  or  as  natural  Bahama.  —  Belated  tfi 
the  resins  Bej>arated  from  living  plauts  are  the  Fo»dl  or  Earth  rmm. 

Or  b.  Stfhstance^  ejclracttd  from  plant i  with  help  of  alooliol,  M 
eeparablc  into  simpler  ojnstitueats,  and  therefore  regarded  bs  sunpk 
organic  compounds. 

The  uncrystalljsabte  coloured  products  obtained  by  the  deeompo* 
sitioQ  of  volatile  oils  in  the  air,  or  by  nitric  acid  ;  by  tli©  drying  tip  d 
drying  fatty  oils  ;  by  the  decomposition  of  alcohol,  aldehyde,  and  ouiir 
organic  compounds  by  potash ;  and  by  the  dry  distillation  of  maiij 
organic  compoandfl,  ar©  also  designated  as  resmB. 

Volatile  oilj  when  mixed  with  resin,  is  removed  by  expoaiire  to  ihfi 
air,  by  boiling  with  water,  or  by  melting  the  resin.  —  Ilot  alcohol  or 
ether  extracts  the  rewin  from  vegetable  organs  ;  the  eulutiona  de^stft 
most  of  the  wax  or  fat  on  cooling,  and,  when  mixed  with  water  lo' 
distilled,  leave  the  resin  as  residue. 

Tile  products  thus  obtained  frequently  contain  atao  add,  fat^  rok^ 
tile  oiU  or  colouring  matter,  &c. ;  some  of  them  are  further  decow 
posible  into  resins  ol  different  properties, 

Heanis  ar*.^  transparent  or  translucent,  colourless,  yellow,  brown,  or 
otherwise  colnur^Hl,  either  hard  and  brittle,  and  in  thui  niKjp  aoniithwi 
crystaUine  {hard  rtsuis),  or  greasy  (fojt  re»in»%  or  >  ^dovieliivX 

When  warmed  they  soften  or  melt^  generally  with.  ...   ,^. .  <itnf^**«** 
to  a  thick  viscid  liquid,  usually  thicker  than  melted   fat.     '1 1 
inodorous,  sometimes  tasteless,  sometimes  having   a  hilt  it   t- 
i&Bt©  [miid  or  acrid  rettim)*     When  dissolved  Ln  alcohol,  tin;,   n    •  i.* 
cases  redden  htnius,  without  yielding  a  peculiar  aeid  (urirf  rounji,  mtA 
in  other  cases  are  without  action  upon  it  {neutral  r/mns}.  —  TIii»t  nt 
more  easily  inflammable  than  fata,  and  bum  with  a  liriglit^  very  SBok^ 
tiame.  —  Thoy   arc  ifif3<ihib!o  in  waior.     They  are  nmittly  capabAe  rf 
combining  with  saliiiaUk*  bases.    Their  solutions  i^. 
soda  leave  on  t^vajM jraii<  iii,  aMMvrphous  nmsaej*.  ihe  r^ 
precipitablc  from  tlicSr  lutueous  golutiona  by  '  i^l^Il.    JM 

oomjKDunds  with  metallic  oxides,  obtained  by  d'  mta^kn 

generally  insoluble  in  water.    Neutral  renins  are  iiii>ul4iU^^  or  wm^J 
io,  in  alkalis. 

Most  ly^sins  are  freely  soluble  in  cold  alcol  i  few  are  iMidf 

inaohible^  or  soluble  only  in  the  hot  hquidi  c  c  U  m*ohjl* 


RESINS   (BEMZOiN). 


aas 


The  alcoholic  flolytlons  are  turned  milky  Ly  wuter,  and  precipitated 
more  completely  by  minoral  acidR,  On  exposure  to  the  air,  thpy  leave 
the  resins  behitid  ;  Sptnt-vanmL  Most  refiins  are  soluble  in  ether; 
vohitile  nils  also  dissolve  them,  and  on  exposure  to  air  leave  first  a 
balsam -like  mass,  and  then  the  resins  :  TurptJitijm  vamkh.  Resin  may 
be  melted  together  with  fat;  the  solntion  in  drying-fat  hardens  In  the 
^  sir :  Fatty  varnish, 

^         UnTBTdorben  has  attempted  a  eIft*sLficfttion  of  the  res  ins.     See  aUo  Joliuffon  on 
tlie  formulB  of  the  rcaiiiBj  aiid  Qeklt  on  the  laws  of  the  formation  of  reiiiiA* 

I.™, .,..,.. 

^  BouiLix>N- Lagrange  &  Yogel,    Ann,  Cfnm,  72,  72, 

pEiXEnrrEH,    J.  Phjs.  l^ytlb.^Ann.  Chm.  79,90;  80,  ZS.^Buth 

Phartn.  3,  B81  j  4,  502. 
BaAcosTTLPT.    Ann.  Chm.  68,  19  and  60. 
BoKASTKE.     /.  Pharm.  %  178;  10,  1  j   12,  492. 
[  rKVERDORBEN.    N.  Tn  8,  1,  21 1  Fogg.  7,  311  j  8,  40  and  407;  11,  28, 

230  and  393;  14,  116. 
Berzeuds.     Pogg.  10,  252;  12,  419  s  13,  78. 
JDEyn^LE.     N,  Ann,  Ofiha.  -P%*-  3,  151- 
JoBxsTOJf.     Lond.  Kdinb.  PhiL  Mag,  13,  474  ;  14,  95  and  340  ;    J,  pr, 

Chem.  17,  157. 
iBosi:,    Po^g.  53,  384, 
[Heldt.     jirtu,  Fharm,  63,  50. 

The  followmg  pages  eontahij  generally  In  alphabetical  order^  first 
Ith^  reeine  and  balsams  coutainmg  benzoic  and  cinnammic  acids,  which 
iC;Xi]de  from  living  plants;  then  the  rosina  free  from  benzoic  acid,  and 
\fhe  earth-resins;  and  lastly  those  extracted  from  plants.    The  llat 

*adefi  also  a  few  of  the  bodies  allied  to  reams. 


A.  Rcsitis  cmiaimng  Benzoic  or  Cinnamic  acid. 

1,  Bkxzuii^.  —  AsadulaX  From  Stp^ax  Benzoin,  Irregttlgr  grft- 
fmles  or  teari*  uf  a  reddL^h-yellow  colonr  without,  aud  milk-whito 
|l?iith]n  ;  brittle,  with  c^mchoYdal  fractm*e  and  fatty  hjstre ;  also  irre- 
fjiUar  poroiM  niaHsos,  of  a  dirty  red -grey  to  brown  eyionr,  and  slightly 
^himng  fracture,  in  which  the  whitt>  granules  are  dissomimited  in 
greater  or  lesser  number.  ^ — Sp.  gr,  IH)03  (Pfaff),  1-092  (Bnsson).  It 
jas  an  agreeable  odour,  eapecially  wheE  warmed  or  rubbed,  and  a 
^Fweetish-acrid  balsamic  taste. 

Benzoin  contains  traces  of  volatile  oil  [sometimes  au  oil  whlcli 

wheii  treated  with  clilorine  yields  chloride  of  benzoyl  (Fremy)],  beuzoie 

acid  varying  in  amount  from  12'5  to  19*8  p.c,  a  resin  soluble  iji  ethor, 

and  a  second  resin  iuHiululile  in  tliat  liquid  (Buchliolz;  Stoltze).     The 

wbite  granulea  consist  almost  excliHively  of  the  resin  soluble  in  ether, 

[whilst  the    brown  benzoin  consists  chiefly  of    the  insoluble  resin 

[(Stoltze,  Berl.  Juhrh.  25,  1,  55).     See  fallow,     Some  varieties  of  benzoin, 

rapecinUy  an  almond  benzoin  frora    Sunsatra,  contain  cinnamic  and 

|l>en!soic acids  (Knlbe  and  Lantemann,  Amu  Pharm.  1 10, 136 )  s  mich  resin 
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Tlie  rmu  soluble  m  tthtr  is  pale-ydlow,  friablej  neutral,  eaaily 
e,  Willi  ag'reeable  odour,  and  does  not  yield  benzoic  acid  when 
Qposed  at  a  hig:hcr  temi>erature.     It  dissolvee  In  oil  of  vitriol^ 
[  dark- red  coloim     When  precipitatod  from  an  alcoholic  solution 
water  and  diluted,  it  remains  suspended,  as  a  milky  liquid,  which 
Duaeti  clear  only  when  left  at  re^^t  for  several  daye,  but  immediately 
L  addition  of  mineral  acids,  acetic  acid,  or  Glauber's  salt.  —  The  rcJiiu 
Jiseolves  in  warm  caustic  potash :  it  is  precipitated  from  ita  alcoholic 
lotion  by  neutral  acetate  of  lead:  easily  soluble  in  strong  acetic 


from  which  it  ia  precipitated  by  water.  —  h.  The  resin  imoluble 
«A*r  13  brown,  friable,  easily  fusible,  and  insoluble  in  volatile  and 
fcty  oils  (Stoltze), 

B,  According  to  Unrtrdorh^n  and  van  thr  F/<"ef.  —  Benzoin  boiled 
ith  aqueous  carbonate  of  soda  gives  up  to  that  liquid  benzoic  acid 
d  a  little  gamma-resin ;  from  the  residue  ether  extracts  alpha-resio, 

list  beta-resin  soluble  in  alcohol  remains  behind.  These  three  reaina 
rid  the  same  products  when  heated  with  hydrate  of  potash  (lilaai^ 
Itz&Barth). 

a,   Atpha-rmm,  —  Freed  from  volatile  constituents  by  warming. 

le-brown.     Insoluble  in  aqueous  ammonia  or  carbonate  of  soda,  but 

ilj  soluble  in  caustic  potash,  alcohol^  and  oil  of  cumm.  Its 
fiolic  solution  precipitates  alcoholic  neutral  acetate  of  lead,  but  not 
soholic  acetate  of  copper  (Unverdorben),    It  contams,  on  au  average, 

85  p,  c.  C,  7-19  H.,  20*96  0.  [72-74  C,  7'33  H.,  19-93  0  (Mulder)]  ; 
the  lead-salt  16'44  p.  c.  of  oxide  of  lead,  the  residue  consisting  of 
•90  p.c.  a,  7-08  n.,  and  21*02  0.,  (van  der  >liet). 

b*  BUa-n^hh — After  the  extraction  of  the  alpba-resin  the  residue 
itains  beta -resin,  a  compound  of  alpha -resin  with  carbonate  of  soda, 
d  the  impurities  of  the  benzoin »  Its  solution  in  boiling  alcohol 
posits  the  compound  of  alpha-resin  with  carbonate  of  soda  on  cool- 
f ;  the  filtrate  yields  on  evaporation  the  beta-resin,  which  is  boiled 
Ih  water  containing  hydmchloric  acid  (van  der  Yliet),  —  The  Ijet^- 
\m  Ls  msoluble  in  ether,  but  easily  soluble  in  caustic  potash,  from  which 
is  precipitated  by  a  large  quantity  of  potash*    It  behaves  in  other 

S pectin  like  the  aljiha-resin  (iJnverdorben). — Contains,  on  an  average, 
43  p,c,  C,  6-70  R,  22  87  0.  (van  der  Yliet) ;  71  41  p.  a  a,  6*88 
H.,  and  21^71  0,  (Mtilder) ;  in  tlie  lead-salt,  25*4G  p.  c.  of  oxido  of  lead, 
the  residue  coutamiag  71  "74  p.  c  C,  6*28  H.,  and  21  98  0,  (vaa  der 
i^et). 

c*  Gamma-rmn,  Extracted  from  benzoin  by  boiling  with  carbonate 
Boda,  precipitated  from  the  ftolutiou  by  hydrochloric  acid,  and 
iriJicd  by  boiling  with  water*  —  The  gamraa-rei^in  is  formefl  from  the 
ha  and  beta-resins  in  moist  air,  inasmuch  aa  these  latter  become 
reby  soluble  in  aqueous  carbonate  of  soda,  —  It  dissolves  in  aciueous 
ininaia,  in  caustic  potash,  from  which  it  is  precipitated  by  further 
dltioo  of  potash,  in  alcohol,  and  with  difficulty  in  ether  and  oil  of  cumin* 
behavefi  in  the  same  manner  aa  the  a-resin  towards  neutral  acetate 
lead  and  acetate  of  copper.  —  Contains  74^44  p.  c.  0„  8*49  H*,  and 
•07  0-.  (van  der  ^^iet);  73*70  C,  8*G7  H^  17*67  0.,  (Mulder)  •  in  the 
fcd-salt  31*28  p.  c.  of  oxide  of  lead  (van  der  Vliet.,  J,  pr,  Chcith  18,  411 ; 
Phftnti.  S4,  177;  Fnverdnrl^en,  Poffg.  17,  179).     See  also  Frtrciy 
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{.4tm.  Chim.  rhii$.  70»  20^);  Dulong  (/.  Plumn,  12,  S3).  On  ihtf 
farjiJultB  of  the  reBiua  of  hQimM^  aee  aLso  Ludvrig  {N*  Bn  Ar^ 

0-  Acmrding  to  Jahmtf^n^"—  a.  When  pioketl  Wn^rttti  h  frtTf!  fropi 
beuztiic  acid  by  rojieated  boiliiig'  with  water  and  ur  :i§ 

carbonate  of  potiisli,  a  rcd-brox¥ti  residue  is  left,  ^^  .-ly 

soluble  in  alcohol  and  etlicr,  aiid  yields  00  sublunate  of  benzoic  idd 
wlieu  licated  in  a  narrow  tubcv  1 1  coutaififi,  on  an  av^-rnge*  7 1  '6 1  fi-  c.  C, 
7*4t>  IL,  and  20*1)0  0.,  correejioiidinj^  to  the  foniiida  C**IPH}»,  — k  A 
Bbnilar  red-brown  ream  is  obtainod  by  boilhig  bensiolfii  with  iti^tt  oninsa, 
washing  with  a  large  quantity  of  boiling  wiitcr,  dt^H^ofouo-  > 

dissolved  compound  of  resin  and  lime  with  lK*il»itg  byrmxiM-.  1.  .v. id, 
dissolving  the  precipitated  resinous  acid  In  alrnhol,  and  evmpanilts^. 
It  evolve&k  a  yolatltc  oil  when  heated  to  about  l*2iF,  and  coiiXmw^  700 
to  72  23  p.e.  C,  7  m  to  7  €3  IL,  22G2  to  20U  O.,  ctJircsi^vudinf  la 
the  formula  C«11»H)«  or  C**U*HJ»  (JuUnston),  — c,  Wlieu  the  liwi  ww^ 
wutcm  of  the  Hme'C4ini|>ouud  am  pix'ciiiitated  by  bydnxrhloric  m)I| 
grey-wliita  flocks  are  obtained,  which  contain  73*1 1  p.  a  t\,  t>  ill  E* 
anff  17"68  0.,  corresjjondiMg  iu  the  formula  0*^0*^0*  (/ohnsttHiJ. 

ri  Strong  solution  of  caustic  potash,   addetl   to   tJit^   cold  akw- 
hoUc  solution  of  bouJioin,  turns  the  liquid  dark'ir,  anil   throws  6rm% 
a   grey  predpitate,  which   disRolvca  m  a  larffer  fjtmriHty  nf  cst;^ 
pot<%^h J  aiid  is  a^bi  precipitated  by  tincture  of  benz< uru     If  tbr  tc^^* 
tatee  are  collectod,  washed  with  boiling  wator^  which  \y 
again  dissolveil  in  caustic  potash,  preciprlattMl  by  \\\ 
and  washed  with  hot  water,  a  grey  resinous  powiler  is  nhraini^i 
IS  (iei>ofiited    abnust   entirely  from  its  solution  in  lioilinr   ^^^ 
ether  on  cooling.    It  is  stili  a  mijted  substance,  from  ^^ 
takes  up  a  portion  containing  71*73  p.  c,  C»,  7'^i'i   IL,  au,*   . 
correKponiiln^  U>  the  formula  C"H'*0',  after  which  oiber  r*x 
second  iH»rtion  containing  71*00  p,  c.  C\,  077  M.,  arid  22'2;l  ' 
responding  tn  the  formula  C^H^CF.  — f.  Tin*  solution  which  I 
precipitated  by  jiotash  throws  doMm,  on  dllutioii  with   water»  u      , 
l>recipitatc,  after  tljo  removal  of  which  the  liltrat^*  m  to  l»e  |v-      ^ 
lated  liy  by drachloric  a^'id.     The  precinitate  thui*  i»bi    "      •  '    wa?*!^^ 
with  hot  water,  dissolved  in  alcohol,  anu  recovered  ff  -vdlKt^it 

by  eTajioration-  After  di^ving  for  a  short  time  at  1/a  ,  it  cuatilM 
73  02  t^  c.  L\,  9*10  II.,  and  17'S2  0. ;  on  more  pruloagt^d  dryiof  di 
|>ercentage  of  carbon  decrotises  to  G9*77. 

Alcoholic  neulml  acetate  of  knul  throwi*  down  rrotu  an  mli^btb 
solution  of  benz^un,  a  slight  precipitate,  erintaiiiini^  2 1 -MO  n,  c.  of  \f^ 
oxi<ic;  the  filtnit4^  yicldja,  on  addition  of  ammonia^  a  furtlMjr  prtdp 
tate  coutaiuirig  41*41  p,  c.  Thia  last,  when  bojk-d  witJi  hydn^^«« 
jieid,  fnmiKhes  a  resin,  which,  after  gohitiou  in  alcoh<<l  ami  •  V-i-.r^tr;  ^ 
contahiH  G0*17  p.  c*  C,  7*fiO  H-,  and  23*i3   0*,  CMmmic*f, 

fimanla  C^IPHJ^"  (Jolnist^jn,  PhiL  Tram.  1840,  a6U).     A, ..„,  , 

Unvenlorbcn,  neutral  acetate  of  lead  Aom  not  firecipitate  alnibiiKe 
bea^oTu. 

%.  TK1.L0W  Besik  ncm  Botantt  Bat.  —  Fr<.">  ir.,r.*i  ^^kmrn  \m^ 
Of  a  darker  retbiinh-yelUkW  than  gamkigOi  f'  ^«fed  »ill  • 

greonish^grey  ciiiist  Brittle,  of  shining  i..miuu",  iruiifmlile  ^» 
gn^nish-ycUo w  i»owder.    Does  not  i*tick  to  the  teeth,    Taslisi  1 
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aromatiiv  and  has  aa  agreeable  balaamk  odour.  Containja  a  very 
small  qumitity  of  an  agiieeably-ainelliDg  volatile  oil ;  a  roBiu  soluble  in 
alcohol  and  ether,  and  also  in  alkalis  and  baryta-  and  lime- water  i  a 
little  benzoic  acid,  and  bassonn  (Laugicr,  Ann^  Chinu  76,  265).  TToimjis- 
dorif  {Ttt^chnii.  1820,  1)  cli&tiDguifrhu»  i^o,  WidmHiiu  {Eep&H.  22,  198}  three 
T^iiBf  — liti  solution  in  ether  or  alcoliol  leaves  tjn  evaporation  a  dark 
resin,  coEtaining,  at  120'',  66-98  p.  c,  C,  573  II»,  and  27'2S)  0.,  corre- 
spondJDg  to  the  formula  C*^n*"0^*,  and  almost  entheiy  precipitable  from 
its  alcoholic  solution  by  water,  even  in  presence  of  a  large  quantity  of 
ammoem  (Johnston,  P/nL  Trmu.  1839,  202). 

The  resin  nielt^  at  a  moderate  heat,  and  afterwards  l^ums  with 

sniiiiky  flame  and  aa  odour  of  storax.  —  When  submitted  to  df-^  dij^tiUu* 

itofij  it  yieldi3  a  large  quantity  of  carbohc  acid  in  the  form  of  an  add 

heavy  oil,  and  a  little  light  oil,  having  the  odour  of  a  mixture  of  bcn- 

!  seiie  and  cinnamene  [no  umbelliferone  (Soinmer)],  —  Nitric  acid  acta 

violently  upon  the  resin,  even  in  the  cold,  and  dissolves  it  with  dark^ 

red  Doluur  ;  the  furthor  action  of  the  acid  produces  a  large  quantity  of 

picric  acid  (xi,  211),  together  with  a  little  nitrobcnzoic  add  and  oaudic 

acid  (St^ubouse).  — The  brown-red  solution  of  the  resiu  in  a<]ueouQ  alkulu 

j  tlirows  down,  when  noutrulised  with  hydrochloric  acid,  a  dark  brown 

brittle  mass,  whilst  tlio  acid  htiuid  retains  in  sobitlon  cinnamie  acid  and 

a  little  ljenzt>ic  acud  (Steidiouscj  PhiL  Mag.  28,  440 ;  Ann,  Pharni.  57,  84), 

The  resin  gives  up  to  boiling  water  Ijonaoic  acid  and  gum.     It  dis- 

I  solves  in  oil  of  vitriol,  foiming  a  pale  brown  solution,  which  is  precipi- 

[  tated  of  a  violet-red  by  water.     It  colours  acetic  acid  yellow,  without 

[dissolving  in  it  to  any  great  extent^  and  dissolves  easily  in  alcobol, 

^  ir,  some  volatile  oil^,  and  |»artially  in  fatty  oils,  forming  in  all  cases 

f  yelluw  solutions  (Widmajm;  Lichtenstem), 

8.  Dragon's  Br/>0D. — Occurs  In  commeroe  in  throe  different  varieties, 

j  namely,  Oriental  (from  Calamm  Drmo  and  other  species),  Canary  (from 

I  J/raciVna  I>raco\  and  American  (from  Pta-ocai-jms  Draco*    Ha^ndbucli,  viii 

\l9],  I2)i  the  first  of  which  is  further  distinguished  as  Sanffuig  Dnwonis 

I  m  tucuUs,  in  lacrtfmis^  anil  in  massts.  —  The  resin  is  reddish-brown   in 

mass,  blood-red  in  powder,  opaque,  brittle,  of  dull  fracture,    Sp-  gr. 

jl^  106*    Inodorous  and  tasteless?,     Um   an  odour   of  benzoin  when 

llieatod,  — Contains  fat,  heuzoic  add   [Hemj>ol  (Aan.  Fhnrm,  59,  32l)  found 

1  neither  b^niaio  nor  omnrvnio  acid],    oxalic    acid,  phosphate  of  lime,   and 

[  i>0  p,  c.  of  coh>nring  matter,  which  is  precipitated  from  the  alouhoUc 

"  ation  by  snlphuiic   acid  (Melandri's  Draciu  ,*  llerberger's  Drachen- 

Mtofl  —  According   to   Melandri  (Br,    ArcL    25,    TJS),   dragons 

!food    dissolves   gratlually  in  warm  waten^It  dissolves,   for  the 

[most   part,   in  alkalis  (Ilerljerger),   and  slightly  in  hme-wator,   the 

Ifilie  red  stjlutions  being  precipitated  of  a  yellow  colour  by  acids,  —  It 

f dissolves  easil^^  with  purple  colour  in  alcohol,  in  acetic  acid,  loss  easily 

in  etlu;r,  and  in  fatty  and  volatile  oils  [not  in  castor  oil  (Stickel)] 

(Uerbcrger,  Prpert.  37,  17),  easily  iu  fusel  oil,  less  freely  in  valerianio 

Ifildahvde,  and  still  less  in  valeriaiuc  acid  and  valerate  of  amyl  (Traut- 

[isvmiu  IieptrLdlf2^). 

Dragon's  blood,  when  submitted  to  dry  distillation,  melts,  gives  off 
[field  water  together  with  acetone  and  benzoic  acid  up  to  210'*,  swells  up> 
[evolves  carlxinic  acid  and  carbcnac  oxide  with  dense  white  fumes,  and 
I  yields  a  distillate  of  black-rod  oil,  whilst  a  large  quantity  of  carbon 
[remains  behind.    The  oil  contains  dracyl  (toluol,  iv,  220)  aod  draconyl 
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4.  Peru  Bai^ak*^  —  From  3ff/roxffirm  perttifei'um,    Ocxjurs  In  com- 

erce  in  the  solid  and  In.  the  fluid  »tate.     It  is  dark  red-brown,  traES- 

entj  and  of  spongy  a>usistence*  Sp*  gr,  l'15{Uchtenb€rg;  Stoltz«X 

[*147o  (Bmiidea  &  Reiche).    It  staells  like  vanilla,  and  tastes  at  firet 

Ud,  afterwards   bitter   and   aromatic,   producing"  a  pncking'  aenea- 

au  on  the  toBgue  and  throat-    When  taken  intemallj,  it  occasions 

formation  of  hippuric  acid,   and  the  urine  acquires  a   blood -red 

on  being  heated  with  hydrochloric  acid  (Wohler  &  Frerichs, 

.  Fharm.  65,  339). 

balsam   contains  cinnamcin  (xni,  283)  and  frequently  also 
i  (xiii,  286),  dnnamic  acid  (xiUj  268),  a  resin  easily  solublet  a 
[>nd  reBin  difficultly  soluble  in  alcoholj  and  extractive  matter  Boluble 
water. 

The  balsam  deposits  crystals  of  cinnamlc  acid  fxiilj  269)  on  pro- 
ed  standing. —  VVTien  distilled  with  water  it  yields  little  or. no 
tie  oil  (Licbtenberg).  — When  it  is  heated  to  100^  a  trace  only  of 
nd  add  are  obtained  ;  at  287**  the  balsam  boils  and  yields  first  a 
j^  then  a  brown  oil,  kigethcr  with  a  httlc  acid,  water,  carbonic 
I  Rad  combustible  gas  (LichtcDbcrg)*    By  dry  distillation,  water, 
ad  a  large  quantity  of  cinnamic  acid  are  obtained  (Scharlio^), 
_Jlout  a  wick,  the  balsam  burns  only  at  a  liigh  temperature,  but  wim 
^wick  it  burns  easily,  with  bright  smoky  flame.  —  Nitric  acid  dis- 
l^es  it   with  violent    action  and  formation  of  hydrocyanic    acid 
itcl*ett).  —  When  mixed  with  cold  oil  of  vitriolj  the  balsam  becomes 
and  evolves  sulphnrous  acid^  forming  a  dark- brown  mixture,  which 
ielda  a  sublimate  of  ben2SoiG  acid  when  heated  (Stoltze;  Hatcbett), 
^On  dropping  the  balsam  into  boiling  concentrated  solution  of  chlo- 
Je  of  zinc,  water  and  a  little  cinnamic  acid  pass  over,  together  with 
"bt  and  a  heavy  brown  empyreumatic  oil,  which  give  up  ciimanuG 
[to  water  (Scharliug). 

^len  Pem  balsam  is  shaken  with  strong  caustio  potash,  a  solid 

is  obtained,   a  solution  of  which  in  water  separates   into  two 

the  upper  brownish -yellow  layer,  the  Pembaisamol  of  Stoltae^ 

ining  cinnameTn  (and  styracin),  the  lower,  the  potash-salt  of  ciu- 

Sic  acid  and  resin  (Flantamour  and  others).     On  distilling  the  S4ib- 

&nt  aqueous  liquid,  a  little  more  volatile  oil  is  obtained  (Scharling), 

A  mixture  of  1  part  of  Pem  balsam  with  2  or  3  parts  of  solution 

'  cauBtic  potash  of  sp.  gr<  1'3,  allowed  to  stand  for  twenty-foiir  hoiu-a 

and  then  distilled,  yields  water,  a  heavy  oil,  and  a  light  oiL    a.  The 

heavy  oil,  having  a  sp*  gn  of  1'03  at  14^,  boils  with  decomposition  at 

|05**,  and  does  not  solidify  at  -  15°,     It  has  a  faint  odour,  aromatio 

It^r  long  standing.     It  solidlHe.s  in  contact  with  bisulpldde  of  carbon 

tid  caustic  potash,  and  according  to  Scharling,  is  to  be  regarded  as 

innamate  of  ethyl,  but  according  to  Kraut  {Ann.  Pharm.  107,  208),  as 

pnjyllc  alcohol.  —  b.  The  light  oil,  boiling  at  180 **,  ^™^ll^  of  anise^ 

rcet  and  aromatic,  and  docs  not  solidify  at  ^  X^x  U  ^^\\^\fe^ 
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witli  caustic  potash  and  hisulpliid©  of  carbon,  proliaMy  on  flccaunt  of 
admixture  with  n  (Scliarling,  Ann.  Pharm.  74,  230),  Aqoeous  alkallue 
carbonateB  extract  cimiamie  acid  from  Peru  balsam. 

The  balsam  mixes  witli  absolute  alcohol  iii  all  proportions  (Pfaff). 
traces  only  of  the  sparingly  soluble  resin  and  extractive  being  (!©- 
poBited*  It  dissolves  in  weaker  alcohol,  with  Bepamtton  of  tbe 
epanngfy  eoluble  resiii  (Stoltzo)*  Alcoholic  potash  throws  dflwn 
resinate  of  potash  from  the  alcoholic  Bolution,  whilst  cinQainat<3  *jJ 
potash  and  cinnamelii  precipitabic  by  water  remain  diBsolved  (Ffi'inv)* 
Absolute  other  takesi  up  cinuamic  acid,  cirmameTn,  and  an  casOy  g^^jUiHe 
resin  (Stoltzc).  Fusel-oil  and  Talerianic  aldt^hyde  dif^soke  the  bakam 
completely  i  valerianic  acid  and  valerate  of  amyt  dissolve  it  with 
turbidity  (Trautwein,  Reperi,  91,  29),  Rrjck-oil  extracts  impure  ciaaa* 
meYn  (Freray),  —  The  balsam  mixes  ^vith  ^th  of  oil  of  turpentme  ;  witJi 
a  larger  qtiantity  the  mixture  separates  into  two  layers  (htoltKe),^ Oil 
of  almonds  dissolves  half  of  the  balsam  (PfufF),  — Stoltzc  {BcrL  Jahri, 
25,  2,  24)  J  Plaiitamour(iln?i.  PAfim.  27,  329;  30,  341)  j  m'my  (int- 
Chim,  PhfB.  70,  180);  Scharlin^  {Atm.  Pharm,  74,  230  ;  97,  1(>S).  The 
eight  substances  obtained  by  Kichter  (/.  ;?r.  Chenu  13,  lti7)  from  Pera 
balsam  appear  to  be  either  identical  wlih  koown  bodies,  or  mixtiirc^. 

The  rmn  of  Peru  bakam  is  identical  with  that  of  Tol  ti  balsam  mid 
benzo'in  (xlil^  290)  f  Frumy).  When  mixed  with  pumice-stnrR*  and  !»ti^ 
mitted  to  dry  distOlatioii,  it  yields  benzoic  acid,  water,  and  an  uil  eaJi- 
fiisting  of  styrol  or  a  similar  body  (xiil,  2),  beus^^ate  of  methyl,  (UmI 
carbolic  acid  (Scharling), 

The  ^mimjiff  soluhU  resin  ronmins  boh  hid  when  the  balsam  li 
repeatedly  treated  with  cold  alcohol  *tf  75  \\  c*  It  is  black-hrcrffu, 
friable,  inodorous,  and  t-asteless,  neutral,  and  fusiblo  at  a  moderate 
beat,  emitting  an  odour  of  benzoTn.  It  dissolves  in  nil  of  vitriol  wltt 
ca.rmme-red  colour,  and  in  hot  strooff  caustic  jx>tai^h,  from  which  H  is 
precipitated  by  acitlFi,  Its  hot  alcoholic  solution  throws  down  {wB 
neutral  acetate  t}f  lead,  a  precipitate  soluble  in  acetic  acid,  Thf  rwin 
diasolves  slightly  m  hot  strong  acetic  acid,  but  is  insohiblt*  inetlJCt,oil 
of  turpentine,  and  olive-oil  (Stoltzo)- 

The  umlp  mhihlt  rmn  is  obtained  by  neutralising  tho  solntlon  »f 
the  l>abam  in  6  parts  of  alcohol  with  carl>onate  of  sodji,  dllritlii^^  tla* 
solution  vnlh  water  and  concentrating,  whereupon  tho  lli^nid  RepamU* 
into  three  layers.  The  upper  aqueous  layer  ts  removed ;  t!}e  lofffr 
layers  arc  ilissolved  in  alcohol^  tho  soliitl<m  is  again  evar  '1 

the  residue  la  dissolved  in  12  i  parts  f*f  warm  olive -oil,  whlcK  'lU 

oiliif  the  balsam  iti  f^olution,  but  deposits  the  resin  in  flcM^ks  on  c«if>lin^' 
The  flt^cks  arc  parified  by  solution  in  aleoboL  Dark -brown,  infwlonstui 
and  tasteleis  ma«B,  transparent  in  thin  layem,  ineltijig  bi4ow  10«i°.  It 
dissolves  In  ct^ld  oil  of  vitriol  with  dark-violet  colnur*  The  al<T*liQlir 
solution  is  precipitated  of  a  grey  colour  by  neutral  acetate  of  lead,  tbf* 
precipitate  dissolvmg  in  noetic  acid,  and  is  colnnretl  flnrl-->rT....,s  ^ 
sesqnicldoride  of  iron,  —  The  resin  dissoh'^cs  easily  in  fii  -I'l 

and  in  strong  ak-ohnl,  but  not  in  ether,  cohl  nil  of  (tiqt-  ..mi.-, 
*  Cfccid  oil.    It  is  thro%vn  il<iuni  from  t!ic  alcoholic  »f  tint  inn  in  gre^ 
by  gelatin  (Stoltxt*). 

The  drkd  Fhu  Msnm  imported  in  gourds  to  rt^ddish-yrllow  an'l 
fnable,  and  contains  volatile  (jU,  henzolc  acid,  and  a  f>  '  "     fn 

hut  dilute  caustic  |K4aiih,  and  in  alcohol  and  ether  {Ixmu 
i?,  I,  BO). 


The  glim -real  n  which  exudps  from  the  Peni  balBam  tree  contains 
77'4  p.  c.  roj^iii,  and  17*1  p.  c-  pirn,  besiflcs  wontly  fibre,  water,  aud 
a  Uttlo  volatile  oih  Tlie  resiri  ig  iinciyetallisai>le,  and  reddens  litmus 
elightly  ill  altyiholie  solution  (Attfield,  Pharm,  Tram.  (2)  5,  241  ;  Kof^p's 
JafiresbiT.  18U3,55?). 

5-  LiQTjTO  Storax,  —  The  American  Tarietj  is  obtained  from  Li- 
^idambftr  sti/rfidj!va^  the  Oriental  from  Ltqttulamifar  Aliinfjirt,  —  Green- 
prej,  of  an  agreeable  odour  and  the  c^)nflistenee  of  houi^j*  Hardens 
m  the  air.  When  diBtiUed,  it  yields  carbtmic  acid  and  C(>mlui3til>le  gas, 
acid  water,  benswic  acid  (or  cinnamic  acid  f),  a  colon  i\'(l  fiil  vv4iich 
solidifies,  and  carbon.  It  gives  up  benzoic  (cinnamic?)  add  to  water 
or  milk  of  lima  —  Dissolres  in  oil  of  vitnol  with  brown  cnkmr,  and  la 
precipitated  from  the  solution  in  white  fli>cks  by  watei'  (Dnlong),  — 
With  excess  of  nitric  acid  of  sp,  gr.  1*2  it  yicldn  a  liir^t?  ([nantity  of 
benzoic  acid  and  a  little  picric  acid  (Bottger  k  Will,  A  mh  Fhtrm.  58, 
271). — ^It  dissolvcf^,  wHn  the  c^tception  of  impuritieSj  in  4  parta  of 
alcoliot,  forming  a  brown  solution  ( Bonillon-Lagrange)* 

Liquid  storax  is  a  mixture  of  styTol(xiii,  1),  eimiamic  acid  (xni,  ^T^H)^ 
resiu.^,  and  etyracin  (xlii,  2M\  which  occurs  in  storax  partly  ai  acid 
einnamate  of  styraciu.  n.  The  styrol  is  obtained  by  distilling  storax 
with  water  and  carbonate  of  soda>  but  in  varying  quantitieR,  aa  it 
becomes  converted  into  a  non-volatile  body  by  keeping  (iSimon).  — 
b^  The  liquid  which  remains  after  distilling  with  watt^r  (without  car- 
hrmate  of  soda)  deposits  acid  einnamate  of  styraein  wbeu  concentrated, 
—  Ct  The  resin  remaining  on  distilling  storax  with  aqncoiia  carbonate 
of  soda,  dfssolves  partly  in  alcohol  and  partly  ui  ether ;  the  alcoholic 
eolution  deposits  styracin*  If  the  solution  be  distilled  with  caustic 
soda  and  water  before  the  atyracin  separates,  ityracono  (xiii,  256)  ifl 
obtained  (Simon), 

Storax  contains  metastyrol  (Kova!ewsk>')*  When  the  styrol  is 
li«moved  by  distillation  with  water,  the  cinnamic  acid  by  treating 
'the  residue  with  caustic  soda,  and  the  undissolved  portion  is  then  ro- 
j  peatedly  washed  with  alcohol,  tbere  remaiJis  a  »olid  black  resin,  which 
on  distiflation  yields  styrol,  formed  from  the  metastyrol,  and  amounting 
'to  1-G  to  2%  p,c.  of  the  liquid  storax  (Kovalewsky,  Ann,  P/mnn. 
120,  ril), 

Fresh  liquid  storax  is  yellow,  of  the  consistence  of  copaiba  balsam 
i-ftt  15°,  tMcier  in  the  cold,  heavier  than  water,  and  reddens  litmus 
iU^htly,     It  dissolves  to  the  extent  of  Jths  in  alcohol,  leaving  crystals, 
ad  in  all  proportions  in  ether*     It  contains  volatile  oil,  a  waxy  suh- 
I  Stance  whicn  passes  over  with  the  water  and  is  taken  up  from  tbe 


I 


water  by  ether,  benzoic  aqid,  styracin,  a  soft  R^sin,  yellow  colouring 
— ktter,  and  a  crystalline  subg^tance  different  from  styraciru  When 
is  submitted  to  prolonged  boiling  with  water  and  the  residual 
id  is  filtered  from  resin  and  evaporated,  crystalline  granules  are 
deposited,  which  are  to  be  washed  with  cold  water  and  triturated  with 
12  parts  of  cold  waten  Tho  undissolved  portion,  dissolved  in  boiling 
water,  doposils  on  cooling i nearly  coloiiiless  crystals,  which  are  rendered 
quite  white  by  treatment  with  animal  chartml  They  form  mic:roscopic 
four-sided  pyraniid^,  neutral,  white  and  shining,  hailing  an  c^dour 
of  meiilutene,  and  volatilising  on  ghiwing  charcoal,  therefore  |iro- 
bably  allied  to  coumarin  (iionastre,  •/,  Phurm.  17,  34^  i  iV*  Tt\  24,  2^ 
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0,  SoLro  Storax.  —  From  Styrax  o^cinalk.  Occam  either  In  _ 
tiftiiBlucent  granules  of  the  size  of  peaa  and  tlte  luirdEusa  di  wis 
(Stora^  in  ^ranis^  or  in  brown,  yellow,  or  white  coh^ent  pieces,  «&i^ 
when  warmed  (Storax  iti  mmsis) ;  or  in  brown  cakes  made  iqi  a 
fitoras,  sawdust,  and  other  impurities  {Scobs  Mioracinay  Siotax  cdfl- 
mita).  Has  a  very  agreeable  odour  and  a  biimiD^  taste.  VHm 
distilled  with  water,  it  gives  off  ita  oil  oidy  after  all  the  water  bt 
passed  over.  The  oil  is  at  first  limpid  and  alterwarda  battery ;  It  k 
empyreumatic  and  containa  benzoic  acid  (Neumann)*  It  fomignitk 
oil  of  vitriol  a  red  solution  from  which  water  throws  doM^i  red  iocki 
(Dulong).  It  ia  soluble  in  alcohol.  —  Contains  sttyx^icin*  uucrytttlr 
lisable  soft  resin,  colouring  matter,  and  benzoic  ac^id,  the  bist  of  wlocl 
may  be  extracted  by  iMjiling  with  lime,  but  not  by  bi>Oing  watct: 
neither  does  the  aqueous  decoction  redden  Ktmus  (Lepage^  J,  Chim, 
med.  18,  727). 

The  solid  Storax  from  Bogota  contains  easily  soIaUle  refiini  beam 
add,  hitter  extractive,  and  40  p,  c.  of  woody  fibre  (Bcmastre^  J^  Piam. 
16,88;  JV^.  rr.21,  2,  242). 

The  Storax  cakimita  of  1785  was  very  light,  crumbly  Ixaween  ifcc 
fingers,  had  an  odour  of  benzoYn^  and  appear eti  to  consist  aIiDo>4 
entirely  of  needles  of  benzoic  acid  and  ycUow  pieces  of  n^sin.  Wfjfs 
heated,  it  yields  a  sublimate  of  benzoic  acid,  and  when  dbtillcd  int^ 
water,  a  milky  distillate  from  which  ether  extracts  a  et-ettroptcnc,  Tbe 
residual  water  deposits  crystals  on  cva{>oration,  aiiil  leavos  a  4iii* 
yellow  gum.  The  undissolved  portion  forms  with  alcohol  a  brcnrv 
red  tincture  containing  benzoic  acid  (cinnamic  acid  !)  and 
while  woody  fibre  remains  undissolved-  —  The  etamc  coi 
together  with  ammonia  and  c^outchouct  are  present  in  tbe 

heavy,  and   the  brown   granular   Storax  ccUamita  of  commefO^  

are  therefore  not  to  be  regarded  as  artificial  products  (Bctnacbi  JEMi 
63,  2B$), 

7,  ToLu  Bai^sah,  —  From  Myrofp$rtmim  toluifentm  or  ^ 
Yellowish  to  pale  red -brown,  and  of  the  consistence  of  ti 
in  the  fresh  stato  {whitt  Tolu  halmni).  Becomes  li^axl  and 
brown  on  keeping  (hiack  Tolu  bakQni\  and  dries  up  in  the  air  Id  i 
brittle  solid  resinous  mass  {di^  Tola  bakamy  —  The  following  rwot* 
ties  arc  to  be  distinguished  :  a.  The  ordinary  balsam  from  Carl£a^«Bi; 
iieddish-yellow,  not  quita  transparent,  granular,  or  eryBtalUnie,  b^Ctk 
ui  the  cold»  softening  in  the  mouth,  — b.  The  tujpeutine*tike  iniam 
from  Brazil,  which  becomes  harder  than  the  preceding  whctt  expotd 
to  the  air.  It  yields  cinnamic  acid  to  warm  water  (St*  ftfarti]],  iH^r^ 
l^iertttj.  14,  lio).  Tolu  balsam  from  Santa  Fo  de  Bogota  h 
soft,  contains  a  little  benasolc  acid,  and  yields  by  distillalitm  a 
balsamic  oil,  in  part  lighter  than  water  (Bonastm^  /.  I*^mm^  VJ^ 
Ann.  Phann.  10,  128), 

Tolu  balsam   has  an  agrec^abla  odour   and   a    Mium^ 


biting  taste*  —  When  exposed  to  the  air  on  a  plate,  it  ffiadoal^  dni^ 
becoming  crystalline  and  richer  in  acid  ((Juiboiirtj  ScliarUiiigJb— It 
dissolves  in  oil  of  vitriol  with  red  colour,  and  in  nitric  add  wiik  pfoh* 
tion  of  hydrocyanic  acid,  and  when  distilled  with  tho  lifter  ^M 
fields  l)enzoto  acid,  together  with  llatchetCa  artifidal  iaMia-- 
When  boiled  or  digested  with  aqueous  carbonate  of  mxla,  tl  tun»  * 
brittle  mass,  which  turns  red  iii  tho  air,  —  It  docs  not  dL.wj!%v  o^- 


RBSINS  (MECCJL-BALSAAI), 
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pletiOy  in  caustic  potash  of  ep,  gi\  1'06,  even  when  warmed,  but  is 
Buhible  hi  a  eolation  of  sp.  gr.  1*17,  without  separation  of  oil  (or  ciima- 
me'm).  Caustic  potash  of  ep,  gr.  1*27  forms  with  it  a  clear  solution » 
which  afterwards  solidifies  (Scharhng).  —  It  dissolves  in  6  parts  of 
alcoliol  {Fhmche),  less  easily  in  ether  and  volatile  oOs,  not  completely 
in  fat  oils. 

Tolu  balsam  is  a  mixtm-e  of  a  httle  volatile  otl,  free  acid,  and  reein. 
a.  The  volatile  oil  obtained  by  distillation  with  water  contains  tolcne 
(xiv*  312),  benssoic  aeid,  and  cinnHmein  (xiii,  28),  also  a  body  Ixjiling  at 
180=',  and  coutaimng  84'9  p.  c  C,  11-83  II.,  and  3*27  0.,  probably  a 
hydrate  of  tolene  (Deville).  By  dissolving  the  balsam  in  dilute  caustic 
pottislij  Fremy  obtained  also  ciniianieiu,  which  separated  in  the  form 
of  an  oil  *  Scharliug,  however,  denies  its  existence  in  Tola  balsam, 
—  h.  The  acid  of  the  balsam  is  cinnamic  acid  (Fremy),  a  mixture  of  ciu- 
namic  and  beuaoic  acids  (Devi lie)  j  the  benzoic  acid  is  not  formed,  as 
Kopp  imagines,  by  the  action  of  alkaliB  on  the  resins,  hut  may  be  ex- 
tractcil  by  carbonate  of  soda  or  diatillisd  off  with  vapour  of  water  at 
170^  {Scharling), 

c.  On  the  resttiS  of  Tolu  balsam  see  xiii,  290.  Kopp*s  alpha- re  sin  ap- 
pears not  to  be  a  peeuliar  body,  but  if  the  residue  which  is  left  on  dis- 
tilling Tolti  balsam  in  a  current  of  superheated  steam  be  treated  %vith 
weak  and  with  strong'  alcohol,  there  remains  a  portion  nearly  insoluble 
in  alcohol,  ether,  bisulphide  of  carbon,  and  oil  of  turpentine,  but  soluble 
for  the  most  part  in  caustic  potash,  and  preci  pi  table  by  hydrochloric 
acid  from  the  alkaline  solution  m  the  form  of  a  jelly  having  tlie  same 
oomposjtion  as  the  beta- resin  (xiii,  291)  (Scharliug)- 

When  Tola  balsam^  freed  from  volatile  oil  and  dehydrated  by 
Iieat,  is  subjected  to  diy  distillation,  a  colourless  viscid  distillate  which 
afterwards  crystallises  is  obtained,  containing  toluene  (xii,  226), 
beuzoate  of  methyl  f according  to  Scharling ;  hut  accordhig  to  fieviUe, 
benzoate  of  ethyl  (xji,  GO)],  benzoic  acid,  and  a  httle  cimiamic  acid  ; 
on  continuing  the  distillation,  a  violent  frotliing  takes  place  for  some 
time,  after  which  the  mass  hoik  quietly,  yielding  a  distillate  of  wutcr 
and  a  heavy,  limpid  oil,  carbonic  oxide  and  carbonic  acid  being  evolve d^ 
whilst  charcoal  remains  behhid  (Dcville).  The  balsam  freed  from  acid 
by  carbonate  of  soda  dissolves  in  boiling  strong  caustic  potash,  forming 
&  brown  liquid  which  solidifies  on  coohng  in  a  granular  mass,  com- 
letely  soluble  in  water,  and  yielding  toluol  on  distillation  (Kopp),  — 
~  en  the  resin  of  Tulu  balsam  is  distilled  with  coarsely  powdered 
pumice,  31  p*  c*  of  an  acid  brown  oil  is  obtained,  consisting  of  a  mixture 
of  raethylic  be nzoate,  toluol,  and  carbolic  acid  (Scharhug).  —  Fremy 
(Am.  Chinu  Ph/8.  70,  201) ;  H,  Deville  (N,  Ann.  Clnm,  i%j.  3,  151); 
E,  Kopp  {ComjH.  Chim.  1849,  145) ;  Scharling  {Ann*  Pkann,  97,  88). 

8<  Mecca  B.vlsam*  Source,  xiv,  383.  —  Limpid,  pale-yellow,  of 
8p,  gr.  0"95.  Smells  fragrant,  or,  after  standing  for  some  time  in  the 
air,  Tie  turpentine ;  tastes  bitter  and  warm*  When  exposed  to  the 
air,  it  rapidly  becomes  thick,  viscidj  and  specifically  heavier.  It  dis* 
solves  easily  in  alct»hol  and  ether. 

Mecca  balsam  distilled  with  water  yields  volatile  oil  (xiv,  383),  a 
very  bitter  aqueous  decoction,  a  resin  soluble  in  cold  alcohol,  and 
a  second  resin  insohible  in  that  liquid,  iluch  of  the  balsam  also 
contains  gum,  —  The  soluble  r^^m  is  soft,  of  acid  reaction,  insoluble  in 
a<pieoU6  ammonia,  and  soluble  iu  small  quantity  only  in  boiling  mtcvs:. 
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osi«»  'F  r  I^rK^'-mr^.  ft  hi^^sis  olt^^aed  Rtim  the  Pliilippiiiee»  eepi^ 
TKr^  :c.  SAufzjT,  rito  Ai  vH^v  yrflow  and  a  lower  tmUd  km. 
wij.^  LT?  ->  n  ri?«:':^*>.  1: 3»  Vd«  floSd  than  balsam  of  oopaiba^  more  1m 
ttixz.  Vr^.:^  T^~ieE.T=.r.  siri  £j^:4tv#  in  cold  aloohd  with  the  eicqilioi 
rf  1  -b^L::^  -vsiio?.  —  Wba  distflkd  with  water*  it  rields  SO  p.c.  flf 
T:V*i:-:  :C  irr.  37?)  *:>i  a  s^^fi  residue,  from  which  cold  aloobol  rf 
K'  lAk^  -y  a  ?>c«n.  ih^  nwt  remaining  midiaeolved. — The  Mdnbb 
resin  :«  tra;:?TA:^-^  «ii^-altlT  saponifiable,  and  slowlj  deoompoecd 
br  nitro  acii,  Vh>.^b  c4.aT^  it  reddish-violet.  —  The  insoluble  r«in. 
ci»?a:r.»>i  br  d:>5*:'IrL-:g  in  alo.hol  and  eTaporating^  the  solotion,  » 
amorj*.>a*,"in'>lon:'a5,  tastolesR, and ins^-klnble m alkalis.  When  wanued 
with  r:itn«"  arM  it  a>?nnie*  a  faint  pi:?e-rcd  colour,  arising  from  th§ 
pn'senof  •  >f  v.  latile  oil  ;R^nastrp.  J.  Pharm.  15,  662 ;  A.  Tr.  21, 2, 215). 

Tho  balsam  of  IMingia  baUamifera  or  Buntra  baUamifh^  exodrt 
from  the  inner  bark  of  the  tree,  the  balsam  80  years  old  is  dark-rtd, 
soft,  visci'L  and  sticks  to  the  fingers :  it  has  an  odour  of  tnrpentine 
and  a  buminfr  bitter  taste.  It  contains  a  soft  resin  eaailv  aolaMc  in 
al(X»hol,  a  liard  resin  insoluble  in  cold  alcohol,  volatile  oil  (xir,  STlJi 
iiittcr  i>rinciple,  sugar,  lime,  and  potash-salts  (Bonastre,  J.  PUm.  li 
485 ;  Brpert.  26,  134). 

Conceniing  the  balsam  of  Tcrminatia  vernix  (Vernia  de  ia  CTiVj, 
contains  benzoic  aciJ,  see  Macairc-Princcp  {J.  Fkarm  15,  W*^ 
»1,  1,  107)- 
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Stearoptene  from  Oil  of  Cassia. 

BocitlederA;  Schwarz.  Wien.  Al-ad.  Ber.  6,  77;  J.  pr.  Chem.  51, 
482  ;  Kcpp's  Jahresber.  1850,  509.—  Wien.  Ahad.  Ber.  12,  192 ;  J. 
pr.  Chem.  63,  129  ;  Pharm.  Centr.  1854,  701 ;  Kopp's  Jahresber.  1854, 
590. 

The  partly  colourless,  partly  yellow  crystalline  masses  deposited 
from  oil  of  cinnamon  (xiii,  258)  are  obtained  by  recrystallisation  from  a 
small  quantity  of  alcohol,  in  colourless,  inodorous,  shining,  brittle 
prisms,  which  melt  to  a  colourless,  highly  refractive  oil  when  heated, 
Tolatilise  at  a  higher  temperature,  and  solidify  to  a  yellow  lamellar 
mass  on  cooling. 

The  crystals  contain,  on  the  average,  75*20  p.  c.  C,  6*83  H.,  and 
17'97  0.,  from  which  numbers  Rochleder  deduced  the  formula  CH^'O*, 
and  afterwards  C"H*0*®.  —  They  are  converted  by  nitric  acid  into  a 
nitrogenous  acid  exhibiting  the  beha\iour  of  nitrobenzoic  acid,  but  con- 
taining 45-48  p.  c.  C,  and  3-95  II.  (probably  C»*IPXO«).  —  The  stearop- 
tene forms  with  ammonia  a  nitrogenous  product,  and  with  caustic 
potash,  when  distilled  therewith,  a  volatile  oil  containing  G9'63  p.  c.  C, 
6*18  H.,  and  24*29  0.,  together  with  a  little  brown  resni. 

When  the  stearoptene  is  boiled  with  aqueous  bisulphite  of  soda  for 
five  minutes,  it  melts  to  an  oil,  colours  the  solution  yellow,  and  dissolves 
on  cooling  with  the  exception  of  admixed  resin.  The  filtrate  deposits 
ciystals  of  benzhydrolic  acid,  after  the  removal  of  which,  the  filtrate 
yields  benzhydrol ;  (a)  on  boiUng  the  solution,  as  a  floating  oil  which 
afterwards  solidifies ;  {b)  on  addition  of  dilute  sulphuric  acid. 

Benzhydrolic  acid,  purified  l)y  dissolving  it  in  lime-water  and  preci- 
pitating with  hydrochloric  acid,  forms  colourless  or  yellowish  crystal- 
line flocks  which  lose  water  in  a  vacuum.  —  Benzhydrol  (differing  from 
Linnemann's  benzhydrol,  a  product  obtained  by  treating  benzophenone 
with  sodium-amalgam),  has  the  composition  a  and  b  [when  obtained 
according  to  a  and  b  (above)]  :  when  melted  for  several  hours  at  110^ 
and  then  cooled,  it  solidifies  to  a  crystalline  mass  c.  It  assumes  a  yellow 
to  black  colour  in  the  air. 

Analyses  hy  Bochleder  j*  Schwarz. 
Bonzhydrolic  acid.  Benzhydrol. 

Air-dried  (a).     In  vacuo  {b).  a,  h.  e. 
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Bochleder  gives  the  following  formula) :  for  benzhydrolic  add  a  and  benzhrdrol 
c,  C«H«09;  for  the  acid  6,  C^^H-OiO;    for  benzhydrol  a  and  ft,  C«H«0»  and 

When  a  solution  of  benzhydrolic  acid  in  lime-water  is  neutralised 
with  nitric  acid  and  j)recipitated  witii  nitrate  of  silver,  white  flocks  of  a 
nlver-ealt  are  obtained,  containing  65*14  p.  c.  C,  4*58  H.,  17*50  0.,  and 
82-78  AgO.  —  Benzhydrol  forms  also  with  bisulpliitc  of  soda  a  compound 
contiuning  20*18  p.  c.  soda  and  32*42  p.  c.  carbon. 
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1.  AiiJCCBt  BivXp    fVon  m  tree  giowuig  m  Madmgasotf'.    Binj^ 

■i  amfied  witMxi,   opttqiic^  aoEd,  and 

ilitn^Sllj  aiUBilic  odonv  resemtilttig  pepf«er,  Aizd  i 

rtatie.    Conteais witttile flU,  n iwn  easij  eoliiUe  m  mlcoiiol,A 

d  mat  iiymm^j  cobAle  Id  ikotel,  bie  Imtdd,  Hfnnifmii  mIIj 

"  eaii»tf  te  and  iMfwritieaL 

heyir^rfy  iihdii  r«m  oocm  to  tbe  extctit  of  20-45  p.  c  in  tk 

»i«nm.    To  ctoiB  ii  Ae  xcsm  kw^hed  rcpea'  ith  cUl 

ol,  Ite  icvdw  k  boOed  widi  alcoiidl,  «i»d  the  ^  fJiiM 

the  ^ptm^  «oUle  rem  aefiu»lee  foom  tk*s  tlUcmte  k 

»  — It  fofms  %txf  DBe,  b;^  petftjt  rsdsatod  groope  of  ooottei, 

L  to  Ae  tovicii  attd  pluMpbomoefit*    It  mcH^  when  betled  lal 

r  odottr,  soUiamg  in  smail  laoiiiase :  if  Urn  Iml 

ifii^  th»  lesklut*  Is  Bol  eoloat^ed.     It  b  imoUli 

,  ifiglitl^  abktble  m  boffin^  »loc)liol,  ftod  am 

m  (Bonsti^  J,  il<irw. %  ISO ;  10»  !>    Sea  ftlso Taaandh 

7t,  S99X 


2.  GcH  AMmysa^LXM.  —  From  Ihrfmrn  wmmiactum,  YellowMh 
wliile,  tnvidooeaA  jpmcmt  Iriftble  in  tli0  &M,  hmTm^  m  coiichaldal  hw> 
t«t«  aud  ft  £tttt;f  tsire  €a  tke  trictiirrd  raif  «e^  Hasai«|Mdi4veodoir^ 
and  a  sfielillj  Utter  and  acrid  itfte*  Its  aleofaolic  aottxtioci  ledtei 
lltiBa&  II  eontiaas  a  laittlc  i&m  aoloUe  m  alkalla  a&4l  uJivihf  il  alv 
gm|  ba^Qtta^  and  a  tiaa^sretil  li^t  oiI|  bendeo  m 
taad.  It  fcnvaiaikwMifmler.  VHumi  siiboiilled  :^  ^j  ^. — 
tkB,  H  docs  aol  Ballt  aad  jieM^  no  iimbelfiferoo9  (ScniDer),  bil 
aocofdbig  to  Bfaoounit  (Amm.  Clm.  ^  68J  ^mm' -■— *  ..-  .1.  .*,  _ 
Witt  nitrie  add  oi  s{^  gr.  1%  ft  fanm  stypiiiiic  1^ 
o4lliraad(Bittger  4  WillV  Kitric  add  of  ^  gr*  I  .>u  uuii^njvi^i  i.  aiTc 
lioilin^  for  a  abort  dnw ;  tlie  fiolulioii  depoeifa  a  soil  yellow  reftiii  wbit 
adsed  wtlli  water,  aad  more  wbea  coDCentTated  and  again  dfalei 
laUtot  campbretle  add  CH^H)^  wamm  m  sotutkni  (SdiwuMTt,  diiA^ 
Iftaia.  138^  1:^).  —  Gum  ainiaoiiianim  n^tecl  with  ouaatk 
yields  firotocslecliiiic  add  aadreeoretii  (xri,  840)  (IBiksiancts  < 

Oommeraal  nm  anuKmlacoiii  incroaaea  but  UtUc  in 
dmted  with  eM  iJoohol  of  ep.  pr.  0-sa,  bot  jielda  a  pala-jaba 
aohttioD,  wfaicb  leavat  en  erafioialioii  a  dear,  neatly  oobHtrlc*^^  nda» 
having  tbe  odour  of  tbe  ganw  and  aawiiaiiMr  a  jaUow  ooloiiir»  wiUi  |af- 
tial  loso  iif  odoor  at  100\  It  U  eaaiW  ftmible,  praapiHable  from  tfa 
aloobolic  aoiutioo  by  neulml  acetate  of  lead  la  a  wbite  |ireci}Mtale,  mi 
ooQtains,  oo  tbe  araiafe,  70*55  p,  c  C*,  7*§9  H..  luid  »l*4€  O,^  ojne- 
noading  to  tba  lonnala,  €«I1^.  Whan  heated  to  131*  it  hmmm 
thJcker  and  darheri  without  frothing  or  gtTing  off  virifalo  Tapmna,  lad 
then  contattts  about  1  p. a  mam  of  carbon {JmiMMm^PUL  TVmf.  llMOir 
WO.) 

3.  Gt*m  Akulk.  That  obtained  from  the  locnat-trea  J^^moim  Cbw4an7 
19  yellow,  tmnslueeiil,  of  sp.  gr.  l-ii2d  to  1*08^  and  aoftma  la  dii 
moutb.  It  tastes  tike  ma^stic^  mid  emits  a  pocoUar  odotir  wbiai  waracA 
ItA  alo^holb  Bcjlutiou  reddens  iitmtis. —  It  iom  rmf  vm*14  uspbeUiftfiMi 
hy  dry  di.*Jtillalioii  (Soiamcr).     Contains  volatilr  S5^)^  ah  mA 

soluble  and  i\  diiBt  ultly  aolubto  resiHi  the  Uitec  c;  ^^  .^v»  remaiiisbeUv 


I 


] 


RESm  FROM  ARBOL-A-BMA. 


OE  treating  the  gum  with  alcoliol,  It  clissolveB  in  warai  aqueous  am- 
monia (Paoli,  Bfit^.  Ghrn,  16,  187  and  325  ;  N.  Ti\  9,  1,  40  and  61). 
Cold  alcohol  takes  np  from  gtim  anime,  oil  and  an  amorphous  resin, 
probably  pinic  acid :  the  roBidue,  dissolved  in  boiling  alcohol,  deposits 
ou  cajoling,  very  delicate  needles  In  the  form  of  light  flocks,  contaming 
83-02  p.  c.  C,  11 '50  H.,  and  &-48  0-,  con^esponding  to  the  formala 
Q»|£5i()  (Laurent,  Ann,  Chiin.Ph^s.  66,  314).  Gnm  aninie  dissolves  in 
benzene  (Manslield)  and  partially  in  creosote  (Reich en baeh).  Concern- 
ing other  varieties  of  animc,  see  Paoli,  Manzini  (/,  Pharm»  27,  752), 
Hancock  {Ed.N.  J.o/Sc.  1,  240),  Guibourt  {Pev,  scient.  16,  177). 


I 
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4.  Resin  from  Arbol-a-Brea« 


Maujeaiit.    J.  Pharm.  9,  45* 

BoKASTKE,     J,  Pharm,  10,  199, 

DoMAS.     J.  Chim.  rwcL  21,  309  ;  J.  Phamt,  21,  193;  Ann.  Pharm.  15, 

'    UOi  J.pr.  Chem.  4,  436. 
Badp-     N,  /•  Pharm,  20,  321 ;  Ann.  Phnrnu  80^  312  ;  J.  pr.  0tem,  55, 

sa. 

Obtained  from  Inciftions  in  a  ti*ee  [probably  Cfinarttini  alhvm  (Bsup)] 
growing  in  Manilla.  —  Soft^  gi-eyish-green,  sticky  resin,  having  a  power- 
ful odour  of  turpentine,  cnbebs,  and  fennel,  and  t>ehaving  towards 
alcohol  and  volatile  and  fatty  oils  in  the  same  manner  as  elemi 
(Maujean), 

According  to  Bonastre,  it  contains  a  light  greenish-yellow  volatile 
oil,  an  easily  soluble  and  a  difficultly  soluble  resin,  the  latter  of  whicli 
forms  radiated  groupB  of  white  shining  crj^stals,  containing,  according 
to  I>umas,  85^3  p,  c.  C,  11-7  K.p  and  3-0  0. 

On  treating  the  resin  with  cold  alcohol  of  85  p.c.  volatile  oil,  breTn, 
bryoldin,  and  b  re  id  in  are  dissolved,  whilst  amyriii  remains  iM^lnnd. 
The  solution  is  evaporated,  whereby  the  volatile  oil  is  driven  off,  and 
the  residue  is  treated  with  water  and  with  alcohol  of  50  p,  c.  in  sncces- 
nion^  which  take  up  the  bryo*idin  and  breldin,  but  leave  the  brein  un- 
dissolved* On  evaporating  the  mixed  solutions,  the  brymdin  is  obtained 
in  drops,  which  afterwards  become  solid,  whilstt  the  brcidin  remains  in 
the  mother- liquor. 

ft.  Aimjritu  —  Purified  by  solution  in  boiling  alcohol  of  90  to  95  p.  c. 
and  recrystallisation.  Identical  with  Bonastre^s  difficultly  soluble  resin 
and  with  the  amyrin  of  elemi  resin.  —  Silky  fibres,  melting  at  174^, 
soluble  in  ether. 

b,  Brdn,  —  This  body  is  purified  by  dissolving  it  in  85  p.  c*  alcohol 
and  evaporating  the  solution  aiowly,  %vhcreupon  it  crystalliees  in 
transparent  rhombic  prisms  of  110  and  70°,  having  two  bevelling  faces 
inclined  to  one  another  at  an  angle  of  80''-  It  melts  at  IS?"",  is 
iBBoluble  in  water,  but  soluble  in  70  parts  of  %^  p.  c.  alcohol  at  20", 
and  easily  in  ether, 

c.  Brffdidin. — ^  Crystallises  from  hot  water,  and  likewise  from 
aqueous  alkalis  or  dilute  acetic  acid,  in  w^hite  silky  fibres  having  a  biting, 
•^lightly  bitter  taste.     It  melts  at  IS^"",  and  solidifies  auddenly,  m\ 


I 


4.M& 


l.«s/.j 


•^ixirr.r-: '.:  2:7  ±s«L:jkLi:ai  T-Sfskl^  a  oAiuict  oil, 

»vi-  -ui:»^-'-Vr  *jt-     "^i^^-  ksiJi^'iii  i*  dices^^  wixh  ofl  of  -wjAi  d 
Fi,   '^.    I'TT:  zijr  .•w--l:iLr  lufeit-re'i  j«i!p  K3iled  with 
\Lr  ♦'i^r*:-:  i.^-::rk:Li-e-:  "wr'.zh  ckn*:^Ate  of  liaie,  the  fihi«te 
cr-«Ltk!:>  r:i.>r.-.'::rr-:'&*r  iS'SLiner).  —  With  mtiic  acid  of  an.  gr.  W 

a=s*f'jE:::.ii  f.niis  <yr.L'.k  ^rA  <ii  ^^  M  B5ttg«r  A  Will). AsmeCih 

trfA*^i  Tn'.'i.  csi'^^'ir.  ]»  LdksL  SkZid  iL<*:i  \r;th  add.  evolves  hydraflohbM 

acid;  wV*rrj  \z*A\»A  with  ziitric  ac:<L  it  also  jitJds  sulphuric  a^dTani 

the  tulpburettod  c*n  contained  in  it  (Zeise).  —  When  aistilled  with  •■ 

equal  'juantitr  of  hvdrate  of  lime  and  a  little  water,  it  yields  a  oJcnv^ 

less  oil.  havinV  a  bamin^  taste  and  an  odour  different  from  tliat  d 

asafretida.    The  residue   contains  resins  in  comMnation   with  Gme 

(Reinsch).  —  When  asafoetida  is  melted  with  caustic  pota^  an  acidii 

r/^rtned  resembliij^  that  produced  by  the  similar  treatment  of  guaiacun 

wetz  &  Barth). 

mercial  asafoetida  increases  but  little  in  bulk  when  duesUNl 

1  alcohol  of  sp.  gr.  0*83 :  the  pale-yellow  aolution  foawJ 
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ares  on  evaporation  a  pale-yellow  resm,  wUicli  quickly  assumes  a 
pujple  ojlfjur  ID  auushiiie.  It  diasolroft  easily  iu  a>ld  alcnliol  aad 
etlier^  and  proiiuoes  with  alcoholic  neutral  acetate  of  lead,  a  dense 
white  precipitate,  and  acc<jrding  to  Johnston,  does  not  yield  snlplmrlc 
;id  when  decomposed  by  nitric  acid,  or  when  deflagrat^jd  with  cliK>rate 
of  potash  and  chloride  of  sodium-  \Mien  hcattMl  above  lUU''  it  frotlia 
lip  for  tt  while,  giving  off  a  i>Qwerful  odour  of  garlic,  after  %%liich  it 
flows  tranquilly^  and  after  coohng  is  darker,  lesH  odoronSj  and  brittle, 
but  still  perfectly  soluble  in  alcohol.  It  contains,  at  100°,  on  tbo 
average,  68^65  p.  c,  C,  7-50  11.,  and  23*79  0,  j  and  after  melting  till  it 
mes  inodorous,  70-18  p.c.  G.>  7*68  K,  and  22*21  0*  — AVheu  the 
alcoholic  tincture  of  asafoetida  is  poured  into  a  large  quantity  of  IxjiUng^ 
wat4>r  and  boiled  (whereby  volatile  oii  is  driven  off),  and  the  yellow 
wder  which  is  deposited  on  coohng*  is  again  dissolved  in  alcohol, 
cvaiK)ratcd,  and  dried  at  100^,  the  residue  contains  70*44  p.  c»  0,,  7'G8 
H,,  and  21*88  0,  (Johnston)*  Johnaton  appea-rs  to  hare  oTeHookcd  tlio  sulpliur 
bere  (Kr*)* 

When  an  alcoholic  tincture  of  asafoetida  is  freed  from  volatile  oil 
distillation,  and  the  residue  is  precipitated  by  water,  the  resm  is 
itained  as  a  yellowish- white,  nearly  inodorous  precipitate,  which 
pdly  turns  rose-red  in  the  air.  It  dissolves  in  oil  of  vitriol  with 
en  colouFj  and  is  preeipitatod  from  the  solution  in  rose -red  flr^cks 
\y  water.  On  dry  distillation,  the  resin  first  froths  np  and  gives  off 
irater,  hydrosulphuric  acid,  and  asafcetida  oil,  and  then  boils  quietly, 
yielding  aronisitic  oils  of  a  green,  blue,  violet,  and  red  colour*  Thei^e 
oils,  when  shakeu  with  caustic  potash,  colour  it  yellow,  and  be- 
come  turbid*  The  \iolet  portion  of  the  oils  becomes  deep-red  on  t?i- 
ture  to  the  air.  The  yellow  alkaline  solution  dbtilled  with  sulpluirio 
id  evolves  hydrosulphuric  acid,  and  yields  an  acid  distillate,  which  is 
iirhid  from  the  presenctJ  of  heavy  oily  draps :  the  distillate  ctjutains 
formic  acid  and  a  trai?e  of  acetic  acid,  and  after  uentrahsation  with 
carbonate  of  soda*  reduces  nitrate  of  silver  (Hlasiwctz), 

The  tfohtik  oil  of  tmifwtida^  w  hen  gradually  heated  to  redness  with 

rntassiiim,  yields  a  mixture  of  carbon  and  sulphide  of  potassium  (Zeise)* 
t  is  free  from  nit rogen  (Will  j  Stenhonse)*  When  obtained  by  dis- 
tilling the  |>owdered  resin  with  powdered  glass  and  water,  it  is  of  a 
yellowish  colour,  of  sp,  gr.  0-943  at  15*5  "*,  tastes  mild,  and  lifterwards 
Eicrid,  and  resinises  in  tire  air.  After  being  twioe  i^ectilied,  it  begins  to 
b4>il  at  IGS"*,  the  boiUng-point  rising  to  188°.  The  inl  dissolves  iodhie 
easily,  witiiout  exolosion.  It  does  not  combine  with  ammonia,  and  is 
but  little  affected  by  ai|ueous  or  alcoholic  p*jtash-  Nitric  acid  resinises 
it,  with  alnnidant  evolution  of  nitric  oxide  and  formation  of  sulphuric 
ac:id-  Oil  of  vitriol  turns  it  red,  and  carbonises  it  when  lieated.  The 
oil  precipitates  salts  of  lead,  mercurons  oxide,  and  silver  black,  solutioii 
of  sublimate  white,  and  when  dropped  into  melted  e4iustie  patashi  gives 
ap  a  portion,  but  not  the  whole,  of  its  sulphur  (Stenhouse)* 

Analjaea  by  Scotilioiiflo. 


H. 


Oil  a<  163". 

...    m9i 
97a 

...       22*74 
l&G 


<?/  172*. 
.      6i-57 

812 


a^  l8Sr 


68  23 

1631 

1636 


leo-oo 


100*00 


H. lOUOO 


«*:     tj^nrjn  n  rmKcns  cstuj%t%g  40  at,  carbon. 

~^2t'~.  kr'--"_r-:  li  ^  i^rlLri  -s™.  v^ccT  in  a  flask  placed  in  a  l»th 
T  :::-  t  >    :  •  Izn.  -  '-^1-     I  kUTirrlrr  lo  ^^^  of  the  asafcetidi 
s    ':-i*r----  •  ; -■"    "  T^t::  ,?  5«s:V^i  tt-z^^tIict-  with  Talemnicftnd 

zr-TTi  -.1^  .»!  >-  ::  -_:.■  T-i.vr  T-ij:-i  laj^ir*  :ver  at  the  same  time.    If 
i  r  -----  ---f^.    "  -  :::.■    -^ -i  -•?  s-Sf*  :e?:;=ie  o>ate«l  with  sulphide  of 

.-t::--  — 7:-  1  .-  u— f-iL.-^.  2zL:«f-  a:Li  DeotraL  has  a  pene- 
TTici:^  .  "  ii---:  iCiii.  Lz.'-  i  r-I'L  kfr-rrBrards  harsh  taste.  It 
i!.>-f  :  -  '- :  :rz  "_:."  -£=.  fi.»rr?  !•::  s  .l-rfV  ii.  a  freezing  mixture,  and 
~:».il:j  1.:  1  •  -  Ir-  .  -F-n.  r'-  i-riL'  c  :•:  rjir:^TxIphnric  acid.  It  is  a 
T,\ — z>-  -I  "i.—- :-_r  T^-«  -r:-  cs.   €  ttt:  s^iIr-hTinerted  oils  free  from 


ni  :•  C 72    63^16 

i:ii         i:-H 10 8-77 

Iil^  2S 32 28-07 


lA-X  C=H*« U4 lOOOO 


X.  J.  c.  dL 

r  ttii t5^*   —  e5vi6   —   »«7 

z ::••> 5^55 9^    10-41 

>    *tr   . 25  yr   -  ^  25-4a   —   ao-ir 

iV::»? ::C'16    SM8     99-86 

C*H»?  k  T.  :.  .-^H.  tiiC5.    i=.iC*H»s  A>39pLC-C-.10-59H^aiidl8«a) 

T">:  ■  "  T "  "   :S  ':  7  >  -:";.  "i'ttI-:  J-rll  :-  sran-iing".  and  when  kept  in 
•TfSii*: . -    ■  -.-.Lz.  J  i^ "■  i.  ■"L.r-^  it  Lzi'^z.z  ■.•ixa",  and  beo-»me^  sligfatlr 

i^^^.-_ :i:-     J      -   /    ■  >:  i.:f  v.  .--:>  utod  it,  tven  causing  infltm- 

— ^-,  —>:  -i-  >'v  iL  is-.-l  :ir  :.\  viel-U  aoetic,  propionic,  ami 
i '^-^,        ■.-„:.■:■-  '.:.   :   .v. .  L  — 'V^'i-r:.  h-.ated  with  chromic  iKiVi  it 

Mi- ■•  '  •'  ■*■  '.•■  -^  ■■•.  '••-■--.-.  ir-ujrhr  in  o-utaot  with  asaf^etidi 
-''L  :  '*. .  :  -:.'  -.■>->.  :i:..:  >::ari:e  an  oil  which  is  richer  in 
<■->.  r v.:  :    .     ":.  .     rj     -.1  :  r  '*»:>  C*H**S*v,  volatile  ,icid'»  beiiu: 

:••::>••-  '•'■  '■-■  ^»"  :  -  :  .  i^*  s::Ak::.ir  the  cnide  oil  with  caustic 
I, -:^^;-  <. -.-.•.•:  '''.'..  r.  >  f  '•  . :  -s^''  \y..^  as  sulphiile  of  loailn* 
X ; r...:-:.  .  •  "    ■     -"  -  -^  i'  "-■  '  •  '*■■ -^  'irj'injr  it  over  chl«>ri'ir  -f 

c.il .*:•-:•-.  :..  :■:-.:  ->  -■  -^  -rr.-'y  o  '.  ".:roL  and  has  an  mlour  '-i 
lavi;:. :-  ;»■  :  "^  -.-..»"-.  — :.  A  -  :...:.%r  •  A  i-^  .•l»t:u!iiHl  l.y  digi»stin^  the 
or:i  :o  '  '^"^  ■  '-  -  ■  v  i r. . :  ■ .:  ;  x:  :-.^  o :  \ :%  L  —  c.  On  {Xissi 1 1^  s nl phun'titf 
ao:.i  CA"*  :*  "  -^  ■-■"  ---  •  -  •-'••  '■•^'  c-;:de  oil  niixo*!  with  wator.  a 
d:::^'-"  "  "•:'  -  >^-'-  '-"^  -■  '"^-''^i  :  "■'•**  i''^**'itod  oil,  when  wasliotlwitb 
car*?*  :..»:  :  -  -i*  -»  •  '••*'".  •»  ■•  rt-  ::dol.  ivsombKs  .?  and  h.  —  fL  l\v 
1  a <>i : : ^'  : "  ■ '  v.i:  •  • .: r  :  : ! . e  c r.;-  io  -  il  i  ■  ver  heatet I  s.  .da -I i int\  . t  br 
dr.nui:  -:  "'•-  -•  -■  "*  '.  *-*-:-o  ;%:  -"""•  ^\th  oi  the  oil  distils  as  a  rlrar 
Ij.juid.  wi:.  '::  i.As  ;»:.  -i  ::  f  la\\:.'Kr,  and  pives  up  a  little  hydp»>u!- 
phurie  ac.i  t  »  ra '.;<::•:  j^- :*.<:!.  In  ti.is  reaction,  pi\>pio-vaK'riamc  aoJ 
acetic  atiil-i  ar--  {-r  -i':--*-!.  — •;.  >  luti  -ii  of  caustic  soda  and  hydrai.'  ■ : 

la  heated  t-^  li*o  .  pimlvAC  f..ri:i:'.-  acid  and  a  little  acetic  a^'iJ,  ^i- 


:t)pii»nii'  «»r  valiTiaiiii-  :\rh].     Wirli  hviirate  of  axla  i!u»  oil -iwri'' 
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up  to  a  green-brownj  thick  mass,  which  dissolves  in  wat^r  when  hoated 
therewith  for  an  hour  and  a  half,  giving  off  an  odour  of  lavender,  — 
f.  With  excess  of  silver-oxide,  a  black  mixture  contaliiing'  sulphide  of 
Bilver  and  metallic  silver  is  obtained,  from  which  aa  oil  havin«^  the 
composition  of  the  oil  employed  is  expelled  bj  heat,  together  with  a 
little  hydro  sulphuric  acid.  Oxide  of  silver,  therefore,  oxidises  one  part 
of  the  oil,  leaving  the  other  part  unaltered* 

a,-cl.  accOfrdingtoHIa^JwetJS,       tf,               h.  c.  d,             e.  f» 

4B  C 28S  ....    60'5O  ....  60  10  ._  607S  ....  60"^  ....  60  52  ....  76-89  _,  65-66 

44  H 44„..      9-25  .-,    fi-43  ....    9'52  ....  9  36  ....  10  13  ....  11-36  ...,  1014 

&B   „ 144..,.    80-25  ..^  80-85 3108,...  29  77  ....  11-6^  ....  24-81 

C«H^'....  476 100-00  ....  90-44  ....  „..  100"93  ....  10043  ».,  ^^87  ...  100-61 

The  oil  C^m%  thorefow,  is  oiidUf  (3,  vhilit  Q^mW  i^maini  (Gmelin). 

Asafoetida  oil,  treated  with  hifdmcMortc  acid  gm^  acquires  a  red, 
Tiolct,  and  black  colour,  and  becomes  thick.  —  Chlonm  acts  in  a  eimilar 
maauer,  hydrochloric  acid  and  chloride?  of  sulphur  being  evolved,  and  a 
black  stinking  tar  remaining.  —  With  monosufphuie  of  potassium  at 
150*1  and  with  the  pcnt^sulphide  at  185%  a  turbulent  evolution  of 
hydroaulphuiic  acid  takes  place,  the  oil  becoming  darker  and  passing 
over  uudecomposed  iu  very  small  quantity  only,  —  PotaBsium  pro- 
duces a  copious  evolution  of  gas,  becoming  covered  with  sulphide, 
aud  decomposes  the  whole  of  the  oil,  with  the  exception  of  a  small 
portion  etill  containing  sulphur.  The  sulphide  of  potassium  produced^ 
when  treated  with  an  acid,  evolves  a  powerful  odour  of  cinnamon  after 
the  greater  part  of  the  hydro  sulphuric  acid  is  given  off.  Oil  of 
asafoetida,  heated  in  ammonia-gas,  yields  an  abundant  subhmate  of 
Rulphide  of  ammonium.  —  The  oil  is  scarcely  altered  by  mlpkoc^anide 
i>//i(>ffflmum  in  a  sealed  tube  at  160 — 200°^  and  does  not  form  oil  of 
mustard. 

Oil  of  asafoetida  is  moderately  soluble  in  imier^ 

Mercury -compmmd,  —  The  white  flocks  which  are  product  on 
mixing  strong  alcoholic  solutions  of  the  crude  oil  and  of  mercuric 
chloride  acquire  a  grey  colour  when  allowed  to  ntand  under  the  U^iuidj 
from  adniixture  with  sulphide  of  mercury.  If  it  be  collected  at  once 
snd  boiled  with  alcohol,  a  small  portion  dissolves  and  crystallises  from 
the  filtrate  in  delicate  white  needles,  the  greater  part  remaining  behind 
as  a  grey-white  powder,  which  turns  black  with  caustic  potash,  and 
COQtaiiis  only  1*72  p.  c,  of  carbon,  but  behaves  towards  sulphocyanido 
of  poftassium  in  the  w-me  manner  as  the  crystals,  ^  After  drying,  the 
crystals  are  insoluble  in  wat^r,  very  shghtly  soluble  in  alcohol,  and 
iotable  in  nitric  acid  only  after  addition  of  a  drop  of  hydrochloric  acid. 
They  turn  yellow  with  caustic  potash^  and  give  off  an  odour  of  oil  of 
mustard  when  triturated  with  sulphocyanido  of  potassium :  when 
heated  with  the  latter  reagent,  they  yield  drops  of  oil  of  mustard, 
which  forms,  with  ammonia,  ci-ystals  of  tliioshmamiue,  a  large  rjnan- 
tity  of  the  oil,  however,  remaining  fluid.  —  The  crystals  contain 
14-03  p.c.  C,  2-39  IL,  6M9  Hg.,  10'93  CI,  besides  sulphur,  and  ac- 
cording to  Illasiwetz,  are  represented  by  the  forraula  C"fr°S'j5IIgS 

Plaiinum-wmpoitJid.  —  a*   Alooholio  solution  of  bvcttotvies  ^A  y^-^- 
TOL-  aevii.  2  Tt 


-^is:  :;  Tiimr  mac  SSe^^ 


jr.  JkJrdLA 


vakir'.-    \'u^-i  istmm  Kvar»  a  jvSi^widk  cobar^  and  diju^  itift 


LL'^vrrt    -.VrT.  jtiii.  ir?^  i  51*. 

0«n  Mk:<^    ^TClJlftar^.  J.  f«\3»;  Jiln?.^airakr.  12,242. 

Hs^     Jt»  i^iicrm.  29.133;  Jl/r.ClaiL  16,  161;  JVi^.  46,311 

tXxQr»  in  tiie  ooter  b«Hc  of  the  biick  tree,  from  which  it  m  espriW 
^noOr  d.vk5  frben  barh-wood  is  heated  over  a  dear  fire  iB  tk 
Scoomes  dry  Azid  bnjwn.    John  obtained  it  alao  in  amaO  qontiV 
iBiii^  ihe'ontvf  l«aik  vilh  dilale  suiphiiric  add. 


BETULORETIC  ACID» 


4oa 


Pnparation.     Dried  and  commlouted  blrcb-bark  is  exhausted  with 

|boUiii^  water.     It  is  then  dried,  and  the  betulin  iii  extracted  with 

boiling  alcohol     The  tincture  on  cooliog  deposits  the  betulin,  whicb  !a 

cotlected^  pressed,  allowed  to  dry  perfectly,  and  crystallised  repeatedly 

M  from  ether  (Hess).     Mason  adopts  a  similar  process.     Hunefeid  boils 

H|he  bark  with  the  strongest  alcohol,  dii^tila  the  alcohol  completely  from 

'the  tincture,  collectji  the  residual  yellowi.^h- white  betulin  on  a  strainer, 

then  presses,  dries,  and  dissolves  it  in  ether-alcohoh     He  then  adds  to 

the  solution,  iii'i^t  levigated  neutral  acetate  of  lead,  which  produces  a 

yellowish  precipitate,  then  animal  charcoal;  digests  ;  filters  the  liquid; 

Band  throws  down  the  lead  from  the  iiltrat-e  by  mean b  of  strong  aqueoua 

■  carbonate  of  ammonia.     The  liquid,  again  filtered  and  mixed  with 

■  water,  deposits  the  bctnlin,  which  is  pmified  from  sroall  quantitif^s  of 
Ktesln  by  again  precipitating  its  solution  in  ether- alcohol  with  not  too 
H^eat  an  excess  of  water.  The  bark  when  thus  ti'eated  yields  10  to 
B 12  p-  C-  of  betulin  (Hiinefeld)- 

WTien  the  red-brown  bark  of  Betula  alha  is  exhausted  with  ether, 
the  ethereal  solution  evaji^orated,  and  the  amorphous  yellow  residue 
repeatedly  boiled  with  water,  there  remains  a  brittle,  yellowiBh- white, 
granular  mass,  which  dissolves  easily  in  ether,  with  difficulty  in  alcohol, 
and  is  insoluble  in  alkalis.  It  is  inodorous  and  tasteless,  melts 
ftlowly  to  a  yellow  oil,  burns  with  an  aromatic  odour,  and  contains 
80-00  p.  c.  C,  10'24  H,j  and  9*76  0-  (Stahelin  k  Hofatetter,  Ann. 

IFhann.  5L  79). 


Proptrtm.    Very  b'ght  white  flocks,  or  crystalline  nodules,     Melta 
at  ilbout  200''  (iretsi^),  at  285'  (Mason)  to  a  coloiirlesa,  transparent 
jinasa,  with  an  odour  like  that  of  the  heated  bark.    It  sublimes  in  a 
'  current  of  air  (Hei^B ;  Mason)* 

Betulin  contains,  on  the  average,  80*37  p.c.  C,   10-98  H.,  and 

B-65  0.,  from  which  numbers  Hess  calculates  the  formula  C*°H*'0^, 

limpricht    (Lehrhuch    KJ37),  the    formula    C*^Il»^*.      The  formula 

t;*»im)*  or  C«*ri«^  (calc.  80-9  p.  c.  C,  10-2  H,)  agrees  better  with  tlie 

iwalysis  (Kr,),     See  also  Heldfe  {Ann.  Phunti.  03,  65)* 


Dtmmpmki Qn9,    Betulin  volatilises  on  glo^ving  charcoal  in  agreeably 

3Ung  vapours^  and  yields  by  ^/n^  diMiUation^  first  a  white  sublimate, 

I  c/)lourless  water,  a  very  viscid  rdl,  rcsm,  and  charcoal*  — ^  It  bnrm 

>|Hlldle  with  white  Ikme.  —  It  dissolves  rapidly  but  quietly  in  oil 

'  i&riM^  forming  a  solution  which  solidifies  and  turns  white  with 

pwater  (Lowitz). 

Betnlin  is  insoluble  in  water.     It  does  not  combine  either  with 

lallalis  (Lowitz  ;  Hess)  or  with  aads.     According  to  Mason,  it  dissolves 

fill  aqn«.?o!i8  alkalis,  from  which  it  is  precipitated  by  acids. 

It  dissolves  in  120  parts  of  cold,  and  80  parts*  of  hot  alcohol,  from 

'which  one-third  is  deposited  on  cooling  (Lowitz).  —  It  is  soluble  in 
€tk^  (Mason),  and  easily  in  acHoie  a/ ethyl,  oil  of  turpentini^  and  almond 

I  «i7  (Lowitz). 

Betulorctic  Acid. 


1  KosFMAiaf,     N,  J\  Phann.  26,  197;  Bh&iv*  ICopp*s  Juhrfder,  IBoi^ 

1  v,^l 
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Occors  aa  a  IV Lite  resinous  meal  covering  the  young  shoots  of  tba 
birch -tree,  as  well  as  the  upper  side  of  the  young  leaves,  and  U 
obtained  thcictrom  by  scraping.  It  is  purified  by  dmaolving'  it  in 
boiling  alcohol,  evaporating  the  solution,  exhaustiug  the  residue  wHh 
ether,  which  leaves  a  black  mass  undissolved,  evaporating  the  ethereal 
solution,  dissolving  the  residue  in  carbonate  of  soda,  and  precipitating 
with  an  acid. 

White  flncks,  or  white  friable  mass,  softening  in  the  month,  aid 
melting  jacrfectly  at  94",  In  alcoholic  solution  it  is  very  bitter,  sad 
has  an  acid  reaction.  The  soda-salt  acts  at*  a  purgative.  —  It  conUiaSt 
at  100°,  74*43  p*c,  C,  1153  H,,  and  14-04  0.,  corresponding  to  the 
formula  C"H^^'  (by  calc.  74-57  C*,  11-42  H,  (KSssmann). 

Bctu  lore  tic  acid  is  coloured  a  fine  red  by  qU  of  vitriol^  and  formi  4 
solution  of  the  same  colour:  it  does  uot  form  sugar  even  on  prolonged 
digestion,  When  boiled  with  excess  of  nitric  acid,  it  yields  nitric 
oxide  and  picric  acid. 

The  acid  is  insoluble  in  water,  —  It  dissolves  in  aqueous  amtmttm 
and  potmh,  and  expels  carbonic  acid  from  alkaline  carbonates.  Tbc 
precipitates  obtained  by  double  decomposition  with  metallic  salU  ai^ 
insoluble, 

Sodn-sait,  —  Straw-yellow  resin,  soluble  in  water  and  abobol  Ttc 
aqueous  solution  is  very  bitter^  and  froths  strongly. 

Ltad-mlL  —  White  curdy  precipitate,  diying  up  to  a  ydloff 
powder.  It  is  decomposed  by  boiling  with  alcohol j  a  basic  salt  being 
formed. 

Sitver-falt,  —  Tlu*own  down  from  the  soda-salt  in  white  flocks  bt 
nitrate  of  silver.  It  contains,  at  100^  I6*oG  p,  c  AgO.  (calc  fur 
OH^AgO"  requires  16-97  p.  c.  AgO). 

Morphine^saU,  —  The  soda-salt  precipitates  acetate  of  morpbiae  in 
the  cold,  and  the  hydrochlorate  on  boiling  only.  The  latter  precipitate 
IB  converted,  on  washing,  into  needles,  from  whidi  sulphuric  »ci4 
separates  betuloretic  add. 

Quimnt-mU,  —  The  so<la-salt  forms  with  sulphate  of  quiiiiDi  i 
white  precipitate,  which  is  purified  by  dissolvjrig  it  in  boiUng  alooM 
and  evaporating  the  solution  at  40°,  --  It  forms  an  amorphous  m0% 
soluble  in  alcohol  and  ether,  and  decomposible  by  dilute  sulphuric  id4 
with  separation  of  betuloretic  acid. 

The  acid  dissolves  in  akohQl  and  ether. 

Concerning  Gummi  Caja  scg  Peckolt  {N.  Br,  Arth.  110,  44), 

8.  Caranna,  From  Antiirts  CaranncL,  Bvirsera  ^tanmi/ern^  ot  R 
acuminata.  Dark -brown  and  green -browii,  translucent  at  the  edgt^l 
at  first  tough,  after warda  hiud  and  brittle,  Sp.  gr*  1  124.  It  I* 
easily  foaible;  has  a  faint  odour  of  gum  ammouiacnni  in  tlio  « 
an  agroeable  balsamic  odour  wlieu  heated;  tastes  bitter  and  fx^^m.^^ 
By  distillation  it  yields  a  rod,  agreeably  smelling  oiU  It 
96  p.c*  of  a  resin  easily  salable  in  alcohal^  ether>  and  potash, 
submitted  to  dry  di^tiliati^jn,  it  yields  a  pomegrauate-vellow  cm|iyp?0' 
matic  oil  ( Pellet ier,  BuiL  Pkamu  4,  241). 

d*  ^mn   cf  C^a^a  ^/Wfcal4.  —  Imported  from  Africa,— A wl**'^ 


11.  Copal, 


jw;  smell**  like  deTni.  Sp.  gn  1*197.  It  dissolves  in  alcohol, 
ag  a  slightly  acid  solution,  which  is  precipitated  bj  water,  but 
not  by  ammonia  or  nitrate  of  silver,  —  At  lOO"*  it  emits  a  peculiar 
odour,  softens,  lo&es  10^6  p*  c,  in  weight  in  a  few  days,  and  then  con- 
tains 80-11  p,c.  C,  0^79  H,,  and  1000  0-  (=  C"II*«0*)  (Robert 
Thomson,  Phil.  Mag.  28,  422J. 

m  10,  Mmn  of  Cer03^hn  Andicoh. —  The  Cera  de  Pahm  oocrariiig  in 
email  yellowish- white  pieces,  obtained  by  boiling  the  8lia%'ings  of  the 
stem  with  water,  contains  a  peculiar  was  and  a  crystalline  resin,  separ- 
able by  dissolving  them  in  a  large  quantity  of  boiling  alcohol,  which 
deposits  the  wax  first  on  cooling*  iTie  white  resin  which  crystallises 
from  the  mother-liquor  melts  only  above  100^  sohdifying  on  cooling 
to  a  fissured  amber-like  mass,  which  dissolyes  slightly  in  coldj  and 
easily  in  hot  alcohol,  also  in  ether  aiid  volatile  oils.  It  contains 
81  "8  pt  c*  C,  11*5  H,,  and  5-1  0,,  corresponding  to  the  formula 
C^H**0*  (Bouseingault,  Ann.  Chim,  2%  330 ;  b%  19), 

|p£E3&£LfU3.    Pogg.  10,  254 ;  Lthrb,  3  ed.  7>  53. 

UicvEB0OHBEN.    Schw.  50,  460. 

FiLHoL.     N.  J.  Pharm.  1,  301  and  507  j  abstr*  Ann.  Pharm,  44,  323, 
Li.  VoGEL,  J[jw.    N.  J(Arh.  Pharnu  7j  370  j   Kt^'s  Jahresher.  1857, 

L  ^**^' 

BCHUXEB*    Ann.  Pkarm.  113,  338 ;  Zeitschr.  CL  Pharm.  3,  126  j  Ohm. 
m     Cenir.  1860,  414 ;  Kopp*s  Jahresber.  1850,  515, 

r  The  Brazilian  and  West  Indian  copal  is  obtained  from  Hiffmnm 
Courbaril,  the  African  and  East  Indian  from  Symtnea  vernwosa^  or  from 

F^^<i:ocarpu8  copaliferus^  the  North  American  from  lihm  capaUiim, 
Copal  occurs  as  a  hard  and  as  a  soft  resin,  exhibiting,  according  to 
erle  {Pharm*  VitrUlj*  14,  86),  the  following  varieties  :— 
A,  Hard  Unds>  1.  Copal  from  Zcmgmlar^  The  so-called  East 
Indian,  Bombay,  or  Salem  copal  of  commerce+  It  is  dug  up  from  the 
earth  in  Eastern  Africa,  and  transported  across  Zanguebar.  —  Jn  the 
crude  state  it  usually  occurs  m  dull  flat  pieces,  from  the  size  of  a  bean 
to  that  of  the  hand,  covered  with  sand  and  earth.  After  proper  wiish- 
ing,  it  forms  colourless  or  brownish -red,  clear  and  transparent  pieces, 
having  elevations  of  the  ei^  of  pi  us'  heads  on  the  surface.  It  has  a 
tly  dull,  partly  glassy  fnictiire,  spUnters  when  cut,  and  is  suacepti- 
ile  of  beiug  ground  and  pt*lifcihcd.    It  is  nearly  as  hard  as  amber. 

2*  Copal  from  Skrra  Leone,  —  Either  [perfectly  clear  globules  or 
ropSy  seldom  larger  tfian  a  nut  (glass  copal),  or  flat,   conchoidal, 
olourlcsfl,  glassy  pieces,  often  covered  with  earth,  and  having  vegeta- 
ble remains  imbedded  in  them.     Nearly  as  hard  as  1. 

b^   3.  Copal  from  Bengucla.  —  Clear,    palc-yellow,  seMnm  colourless 
qnecee,  of  all  sizes  and  thiekncssesj  generally  conchoidal,  and  never 

gtobular  or  disc-shaped,    ilati  a  glassy  fracture.    In  the  crude  state  It 

^1  covered  with  a  whitish-yellow  crust  of  lime* 
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4*  (hpcd  from  Angola*  —  Regular,  t^disb  golden -yellow  pieees, 
^nerally  gloDular  in  form,  having  warts  on  tUe  SErface  larger  tbta  m 
the  first  vaiiety,  Much  softer  than  1,  and  covered,  in  the  rough  slatft, 
with  a  thick  red  crust, 

B.  Soft  khuh.  5.  West  Indian  or  Ball  copal.  Mostly  from  the 
west  coast  of  Africa^  more  rarely  from  the  AVest  Indies,  Brazil,  i 
Central  America.  Tears  and  conglomerated  pieoee  from  the  size  * 
bean  to  that  of  the  fist,  generally  covered  with  a  film  uf  lime*  Mill 
or  oftener  clear  and  colonrlees*  Very  soft,  so  that  when  rubbed  ua 
wool,  it  wears  qE  and  becomes  sticky.  More  easily  fusible  than  the 
previous  kinds.    Occurs  in  commerce  in  aeveial  varieties. 

6,  Kaurie  copaL  From  New  Zealand*  In  masses  weighing  it 
much  as  100  pounds,  with  grey  calcareoiie  cmst^  opaque  witMn;  in 
thin  splinters,  trangparent  with  grey  or  brown  colour.  Harder  fhati  5  i 
easily  fusible* 

7.  Manilla  copah  From  living  plants-  A  hard  and  a  soft  varieljr 
occur  in  commerce.  The  hard  variety  resembles  6,  but  is  darkeff  of  ft 
yellow  to  brown  colour,  harder  and  less  ei^sily  fusible*  —  The  j^ 
variety  forms  conglomerated  masses  of  tears  or  blocks,  froqneaUy 
mJjLed  with  vegetable  remains  and  earth,  of  a  dirty  to  pure  ycik)w 
colour,  pulveneable  betifeen  the  fingers  in  small  piccea.  It  dis^tii 
in  alcohol  bcfure  melting. 

On  th«  Turietie*  of  copal  bca  further  Mwrtiua  (Sfp^i.  £6,  S95)  ;  Schltidkr  (J  ff* 
dan.  4,  149)  ;  Oiteke  {N.  Br.  Atek,  IB,  180)  i    P«fott«t  {If.  J.  FMaem.  I,  M)l 

Guibourt  {Men,  Scient.  16,  177)  j  Baika  (X  Tr,  23,  3,  83). 

Sp.  gr.  1-0C9  (Thomson),  1045  to  1 13D  (Bda^nX  Tast^lBiii 
emits  a  faint  odour  when  rubbed* 

FilhoL  ScIuBpt. 

CiiieitMa,  Bombay*         Madaffa^Mf,         MamiUa.  Jfrim. 
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TfShol  dried  his  co^td  at  lOO*  in  a.  euTtont  of  hydrofn; 

Copal  absorbs  osygen  rapidly  from  the  air,  and  afterwardi  cootriai 
a  umalbr  per-contage  of  carbon,  and  is  more  soluble  in  alcohol,  ttlWf 
and  oil  of  turpentine  than  before*  Pulvcri^d  Calcutta  copal  tm* 
takiing  8t>'4  p.  c.  of  carbon,  after  being  heated  to  I  (My*  for  thn?e  diji 
in  a  current  of  air,  contains  76"/>4  p,  c,  of  carbon  ;  tho  nowder.  aftft 
keeping  for  a  month,  m  almost  entirely  soluble  in  alcohol,  and  tlicn 
contains  73  p.  c»  of  carlxjn.  Duros^ier's  soluble  copat  is  a  finnlticl  ^^ 
this  kind,  obtained  by  trituratbg  hard  Indian  ctipal  with  water,  «d^ 
preserving  it  in  contact  with  air;  it  contains  71*38  p.  c.  C,  9^23  E^ 
and  10-47  0.,  Is  perfectly  soluble  in  akxjhol,  ether,  and  oil  of  ttuyra* 
tine,  but  still  consists  of  a  mixture  of  seseral  resinH  ( Filhul)*  —  (.t>!*' 
melt^  when  hrakd,  evti!v»ng  an  aromatic  odour^  and  gtYmgoE  wtl^f 
and  a  little  vtdatilo  oil,  after  which  it  does  not  undergo  modi  ftltenim 
a  sniall  quautity  onlv  of  a  resin  solulitu  in  polish  aud  oiloi  iufpa^dBf* 
and  iiiflolublo  in  aic<*lb«l  being  produced  (Unvenbrbon).    Itaro  o^^ 
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it  Siir.  Omt  of  tnedmia  Imrdtiopg  at  is<.r  (Viitlette),  Wlwn 
more  strongly  lieated  it  froths  up  fur  a  whilt;^  ^iviug  oil  an  oil  (A),  and 
afterwards  flowsi  quietly  ;  it  still,  however,  contabs  a  large  qtiantity  of 
tindeeouiijosed  copal  (Uiiverdorben),  and  is  not  yet  eoluble  in  cold  or 
hot  oil  of  turpentine,  in  which  it  dissolves  otdy  when  20  to  25  p,  c.  hafl 
been  distilled  off  at  a  teioperature  of  3G0''*  Turpentine  which  has 
become  thickened  by  exposure  to  air  and  light,  however,  di&eolvea 
copal  which  has  lost  10  p.  c.  by  distillation  (Violette,  Repm^L  Ohim, 
apph  1862,  329;  Chem.  Centr.  1863,  039).*— Copal  Tvhich  has  l>eea 
heated  till  it  has  become  soluble  in  oil  of  turpcutiiie  couBista  of  (I) 
nnchanged  alpha-  and  beta-reBin  ;  (2)  a  small  <|uantity  of  a  resin  re- 
sembling beta*resin,  easily  soluble  in  ether  and  oil  of  turpentine,  but 
soluble  only  in  50  parts  of  boiling-  alcohol,  and  deposited  from  the 
latter  solution,  on  coollug,  in  the  form  of  a  tarry  alcoholate  j  (3)  two 
newly-fonned  restns*,  one  of  which  rei^ernblcs  the  delta-resin,  but  ia 
soluble  in  oil  of  tnrf>enline,  whilst  the  other  dissolves  £iImo  in  aqueoua 
ammonia,  and  in  ab&olute  and  80  \k  e.  alcohol,  ether,  and  fatty  oils. — 
If  the  melted  copal  l>a  distilled  till  only  8  p.  c.  reniai nt*,  the  oil  B  passes 
over,  the  reflidne  e<(nBit<ting  of  a  mixture  of  various*  iTsins  (Unver- 
dorben).  The  two  oils  of  copal,  A  and  B,  contain  ;  A*  Easily  v<jlatile 
and  difficultly  volatile  oil,  acetic  acid,  empyreninatio  acid  {Bramhaure)^ 
and  a  large  onautity  of  resin  soluble  m  alcohf)!  and  potash.— 
B*  Easily  and  diflicnltly  volatile  oil,  acetic  acid,  and  two  resins,  one  of 
which  is  soluble  in  ether  an<l  alc^rhol,  the  otlier  (the  Bntnihditre  of 
Unverdc^rben)  being  white,  oily,  nf  penetrating  empyreumatic  odour, 
add,  and  precipitable  from  its  alkaline  solution  by  excess  of  caustic 
potudli,  and  fmm  the  alcobi:tli(^  Sfilutiun  hy  acetate  of  copper,  the  latt0r 
precipitate  di^solvinff  in  ether  (Unverdorben), 

The  oil  obtained  by  the  distillati<*n  of  Manilla  copal  on  the  largo 
scale  ifl  dark-brown ;  that  distilled  from  African  copal  at  a  higher 
temperature  in  copper  vosKels  is  coloured  green  by  the  ciiiiper.  W liea 
the  oil  Is  rectified,  a  black  pitch  remaiiis  behind;  the  distillate,  sbftken 
witb  caufltjc  potash  (whiulj  takes  tip  copallic  acid),  subjected  to  frac- 
tional distillation,  and  set  aside  for  a  mcmth  with  pieces  of  caustic 
potash  in  the  separate  portions,  is  resolved  into  three  products :  o,  a 
nydrocarbon  of  the  formula  (J^'IU*  and  sp.  gr,  0-051  at  10*;  K  a  por- 
tion distilhng  at  165°  to  L>15%  and  cmitaining  84*53  p.  c.  C„  11*32  IL, 
and  4-lo  0*;  and  c,  a  thick  yellow  oil  boiling  at  215^  to  200*^,  and  con- 
taining, on  the  average,  74-18  p.  c.  C,  10-23  H.,  and  15*59  0,  Besides 
these  the  distillate  contains  an  acid  which  is  rcraov€*d  by  simking  with 
water  (Sehibler's  copaUc  add%  and,  when  combined  with  oxide  of  lead 
and  again  separatt^d  by  means  of  hydrosnlphnric  acid,  dnes  up  to  a 
red-brown  mass  containing  needles*  *  The  baryta-salt  forma  a  reddish* 
bro%vu  synip  (Schibler), 

No  hydrosnlphuric  acid  (BaiidrimoTit)  or  umbclliferone  (Sommcr)  In 
obtained  by  the  dry  distillation  f)f  copal. 

Oil  ef  vitriol  dissolves  ci»pal,  forming  Hatcbett's  artificial  tannin : 
Atlfrif!  aciil  also  dissolves  and  deeomfiosea  it. 

Copal  is  not  dissolved  by  trituration  %vftb  imter^  but  its  oxidation  ia 
panofnoted  thereby  (FiUml).  When  it  is  distilled  with  water,  a  very 
small  quantity  only  of  a  volatile  oil  having  a  j^mell  of  copal  is  obtained 
(Poverdorben).  —  Copal  is  not  soluble  in  liquid  v^rhonic  add  (Gore), 
and  only  partially  soluble,  with  evident  alteration,  in  Usulpkidt  ft/car^&n 
(Lamp^diug). 
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Powdered  copal,  moistened  with  aqucoui  atnmonia^  and  eet  aside 
lu  a  closed  vcsBel  in  a  warm  place,  swells  up  to  a  clear  jelly,  which 
yields  with  a  Uttic  water,  a  turbid,  viscid,  slimy  mass,  and  with  a  large 
quant ity  a  milky  liquid*  On  evaporation  there  remalnsj  first  a  white  tough 
elastic  mas8,  and  on  further  drying  at  40''  to  60^  a  yellowish  fused 
mass,  which  remains  soft  at  this  temperature  for  some  weeks^  but  is 
hard  and  brittle  in  the  cold,  and  diBflolves  very  slightly  in  bonit^g 
alcuhoL  On  the  other  hand,  the  jelly  produced  by  ammonia  mii^t 
directly  with  alcohol  to  a  clear  liqiiidi  witli  the  excepUoti  of  the 
Bufheiently  swelled  copal,  which  remains  behind  and  cannot  be  ^mm}h 
by  a  larger  quantity  of  ammonia.  The  alcoholic  solution  of  the  jviy 
leaves  on  evaporation  a  white  earthy  pellicle,  which  softens  to  a  trans- 
parent varnish  at  40^,  —  From  the  solution  of  copal  in  aqueous  poiasli 
sal-ammoniac  throwg  down  white  flocks,  which  do  uot  dissolve  in  boil* 
ing  alcohol,  even  on  addition  of  ammonia  (Berzelius). 

Eas^t  Indian  co[)al  moiatened  with  animouia  and  set  aaidey  aooofd- 
ing  to  the  method  of  Berzeliiis,  remains  pulverulent  for  several  dayii 
but  ftwclk  up,  on  addition  of  hot  alcohol,  to  a  transluoent  jeUy,  which 
vieldi?  a  cleai'  filtrate  when  thrown  on  a  filter,  but  does  not  it^gelf  diasoh^ 
(Filhol), 

Oopal  dissolves  in  hot  cau^tii;  potash  (Uatchett)  emitting  an  ar^y- 
matic  odour^  but  being  first  converted  into  a  clear  ropy  mass.  The 
clear  yellowish  solution  becomeB  turbid  aod  white  on  cooHng  and  ^ter- 
wards  curdles,  with  separation  of  a  little  yellowish  liquid,  ivhich  can- 
tains  one  resin,  whilst  the  jolly  contains  another  resin  in  combinatioa 
with  potash.  If  tlie  resin  be  separated  from  the  jelly  by  means  of  m 
acid,  white  flocka  are  obtained,  which  do  not  cohere  on  heating  Ae 
Uquid  to  40°:  the  yellowish  liquid  yields  with  acids  a  reeiu  which 
cakes  together  in  the  cold  (Bei-zeliuB),  East  Indian  copal  docs  not 
dissolve  in  cold  caustic  potash,  and  floats  on  the  boiling  liquid  m  t 
spongy  curdled  mas3»  which  does  not  dissolve  for  some  hoom :  from 
the  alkaline  liquid  acids  throw  down  only  a  few  flocks,  whether  weik 
or  strong  caustic  potash  has  been  employed  (Filhol),  —  Oopal  powder 
moi.stcned  with  alcoholic  potash  assumes  a  dark- red  colour  in  the  air 
(Filhol)*  —  Cofxd  boiled  with  a*][ueou8  carbonate  of  potash  softens  with- 
out dissolving  (Berzelius). 

The  solution  of  copal-i>otash  precipitates  the  salt9  of  the  earths  luid 
alkaline  earths :  the  precipitates  are  white  or  ycllowii*h,  hard  atid 
earthy  after  drying.  The  salt-s  of  the  heavy  metals  are  likewise  jok- 
cipitated  (BersseliuB)* 

Copal  dissolves  freely  in  chloroform  (Clo^z),  —  It  dissolves  b«t 
slightly  in  absolute  alcohol^  and  is  nearly  insoluble  in  weakt*r  !*pirit ! 
according  to  some  authorities,  it  dissolves  more  IxmXy  wliea  lunjpfi  of  Uw 
oopal  are  su8|>ended  hi  alavhol- vapour,  or  when  camphor  is  added  to  tbt 
alcohol,  a  gtatemtvnt  which  was  not  confinned  for  all  kinds  uf  r  ''  *Sti 
€Xj>enments  of  Berzelius,     Copal  swells  uj>  to  a  tuugh  elu  f^ 

boding  absolute  a Icohoh  —  According  to  UnvGrdorben,  cof)«i  a  -     ^^ 
completely  when  digested  with  I^  parts  of  alcohol  for  *24   Kmu 
solution  first  formed  acting  as  a  »ol vtmt  of  the  i^irtion  in^  1 

alone-     Acc*jrdiiig  to  Fdhol,  East  Indian  copal  does  i  oi 

this  way. 

Cop^il  i«iwdf*r  swells  up  in  tether  %n  a  bulky  jelly,  which,  acconfiojf 
Ui  B«*ii  '   Ifioh  ditisolves  slightly,  but  ncc^^rding  to  Pfiifl  sii4 

IkrzcS II;        _       ivj  iu excess  of  ether     When  ethvr  (?ont«imiig g>rli» 
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iiaond  copal  is  heated  to  bailing  and  Rhakeri  with  a  small  quantity  of 
warm  alcohol,  a  tmuf^pureut  liquid  m  obtained^  which  may  be  diluted 
at  pleasttre,  whilst  a  large  quantity  of  cold  alcohol  added  at  onoo 
causes  the  eolutioa  to  curdle  (Bcrzelius).  Ether  containing  iodine 
djfisolves  copal  completely  after  Bome  time  (Vog^el).  —  Powdered  copal 
heated  till  it  begins  to  melt,  dissolves  ia  about  2*8  parts  of  anhydrous 
ficet(yn€j  forming  a  solution  from  which  a  part  may  be  distilled,  leanng 
a  synipy  Uqntd :  on  coiapletc  e¥aporatioii  a  brittle  varnish  remains 
{Wiederhold,  PDi[^^  Notuhl.\l9^  214), —  Valerianic  add,  f met  oil,  tmleriamc 
aidchffdty  and  valerate  of  a  my  I  cause  East  Indian  copal  to  swell  up  to  a 
translucent  mass  (Trautwein).  ^^ — With  a  little  carboUc  acid^  copal  deU- 
quiesce^  at  18°  to  an  elastic  varnish,  which  dissol  re  a  almost  conipletoly 
in  a  larger  quantity  of  the  acid,  forming  a  Bolution  which  mixes  with 
warm  a1a>hof  (Rungt%  Poffp.  32,  322), 

Copal  digsolvc?^  slowly  in  bcn£en€^  better  when  rt  is  suspended  lu  the 
vapour  of  the  boiling'  litjuid,  the  saluttuii  then  running'  off  in  drops  of 
cmlourleAs  varnish  (Mansfield),  Eoci^  oil  dissolves  scarcely  1  p,  Cp  of 
copal  (SaoiiBiire)*  Oil  of  turpmiim  acts  in  a  similar  manner,  but  dis- 
Bolves  a  larger  quantity  when  it  is  made  to  act  in  the  state  of  vapour, 
or  when  it  is  heated  above  its  boiling-point  with  the  copal  in  closed 
vessels,  or  when  aqueous  ammonia  is  added ;  the  last  process^  how- 
ever, yields  a  vai'uish  w^bich  dries  with  difficulty.  —  Volatile  oils  cause 

I  copal  to  swell,  and  dissolve  a  portion,  but  never  the  whole  (Filhol)»  — 
Cold  oil  ofcajeptit  dissolves  copal;  the  solution  leaves  a  shining  varnish 
on  €vaporati'«u  {Draper,  ChevK  Kcw^i,  1862,  184  ;  Palm,  Fhurvu  Vierteij, 
11,555).  The  oil  obtained  by  the  diy  diBtillation  of  copal  dissolves 
soft  and  semi-hard  copal  (Violette), 

Copal  dissolves  in  the  mixture  of  oleic  and  Mttaric  acids  separated 
from  soap  by  acids  (^Hausmann,  Amu  Chim.  18,  185),  —  It  appears  to 
dissolve  in  fatty  oils,  such  as  limmd  oil,  only  after  it  has  been  melted 
tOI  it  no  longer  evolves  acid  aromatic  vapours.  —  It  dissolves  in  castor 
oil  to  a  yellow  liquid,  which  mixes  with  hot  alcohol,  and  deposits  a  part 
of  the  copal  on  cofjling;  the  mixture  with  ether  also  deposits  copal 
after  some  time  (Stickel,  */,  pr.  Chtm.  9,  166).  On  the  preparation  of 
copal- varnish  see  Giseke  (-A^-  Br^  At^h,  18,  186),  Bottger  (J.  pn  Chem. 

I  12,  253), 

Btparation  of  the  Jiesim  of  Copal  K*  According  to  Unverdorhm, 
Powdered  African  copal  is  exhausted  with  the  following  Uquids  in 
eii3aession:  1»  Alcohol  of  67  P*  c. ;  2*  absolute  alcohol;  3,  boiling 
aloobol  of  77  p.  c,  with  the  addition  of  half  the  weight  of  the  residue 
of  caustic  potash  ;  i,  alcohol  of  25  p,  c, 

1,  The  solution  in  07  p*  c,  alcohol  contains  alpha-  and  beta-reeinp 
It  Id  precipitated  by  alcoholic  acetate  of  copper,  and  the  precipitate  is 
treated  with  ether,  which  dissolves  the  copper-corn  pound  of  the  alpha- 
resin,  but  leaves  that  of  the  beta-resin  as  a  green  powder.  The 
lefillEare  separatccl  from  oxjdc  of  copper  by  dissolving  the  compounds 
ia  alcx^ol  containing  hydrochloric  acid,  and  precipitating  with  water* 

Alpha-resitu  Soft  and  flexible  from  the  presence  of  volatile  oil, 
which  may  be  removed  by  fusion  at  a  gentle  heat.  White  and  shining ; 
softens  in  the  mouth  ;  melts  at  lOU'**  Dissoives  to  a  slimy  liquid  in 
ammonia,  and  is  not  completely  precipitated  by  boiling  for  a  short  lime. 
—  It  dissolves  in  cau**tic  potasli  without  colurmtbn  i  ei.oe»a  qI 
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In  tAet^  and  in  oil  of  cajefmt  ftud  other  qu^,  iiut  nut  m  uii  uf  tu^;^ 
tin^ 

3.  The  extract  of  the  eopaUresidii6  tibtaiiied  wHli  afeobul  nf  fi|vr. 
deposit^  when  mired  with  hjdrochloiie  acid,  a  jellr  c^  tbe  ddta-m& 
whicll  is  converted  into  a  white  mealy  hydrate  hy  bulling^. 

BtliaTefin.  — L«:)&es  a  little  water  at  ICN)'^,  and  mom  at  300%  fwi 
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4-  Tbe  portion  of  copal  rernaining  nndissolved  after  the  whole  of 
foregoing  treatment,  amouuts  to  about  8  per  cent.,  canslatiug  of 
^usihn-rfsm.  It  behaves  like  the  delta-resin  Whea  heated,  gWmg  off 
its  water^  and  caking  together  in  a  dens©  ma^et*  It  iB  hisohible  in  etlierj 
aleohol,  and  oils. —  \Vl»en  the  delta-  and  cpeilon-rcsinfl  are  kepi  under 
alcohol  in  a  flaak  containing  air,  they  are  converted  for  the  most  part 
Id  to  soluble  resins.  Ttiis  convemon  geems  to  take  place  also  in  copal 
wbou  kept  (Uiiverdorben). 

B.  According   to  FilhoL     Filhol,   by  treating  East   Indian   copal 
srding  to  Uuverdorben'e  method*  also  obtained  five  reeiuB,  whJuhj 
pwever,  oaly  partially  coiTe^pond  with   those  obtained  by  Unver^ 
*  en* 

Ip  AVben  the  solution  obtained  with  boiling  alcnliol  of  67  p<  c.  is 

ci  pit  a  ted   by    aleoholic  acetate  of    copper,   and  the  precipitate  la 

cttd  and  dried,  first  at  40"^  to  50%  and  afterwards  at  100°,  without 

Bs  of  air,  it  gives  off  water  and  a  TolatUe  oil,  becoming  translu- 

fftnd  friable.     On  treating  it  with  cold  ether,  a  compound  of  alpha- 

i  with  oxide  of  copper,  which  forms  the  chief  part  of  the  preei- 

is  dissolved  I  the  Inaoluble  residue  contains  several  resina,  but 

very  small  amomit,  —  Tlie  alcoholic  solution   from   which   the 

i-resin  has  been  precipitated  by  acetate  of  copper  contains  the 

Br-comi>ouad  of  FilhoFs  beta-resin,  which  differs  therefore  from 

iorben'a  beta-resiu. 

i-rmn*  —  Separated  from   the  copper-compomid  by  Unver- 
's  method*    Or  the  solution  in  alcoliol  containing  hydrochloric 
id  is  precipitated  with  excess  of  hydrosulpburic   acid,  the  filtrate 
vaporated,  and  the  remaining  resin  pui'ified  by  again  dissolving  It  in 
c«^>ld  weak  spirit  and  drpng  it  at  100%  whereby  a  volatile  oil  is  ex- 
^Ued.  —  The  resin  thus  nbtiiined  is  brittle,  translucent,  of  lemon- 
rllow  colour,  fusible  at  100^,  completely  soluble  in  alcohol  of  72  p*  c, 
Iso  in  absolute  alcohol,  ether,  and  oil  of  tuipeatine.    Its  salts  dissolve 
ether  but  not  in  alcohol*  with  the  ei^ception  of  the  ammonia- salt, 
hich  dissolves  easily  in  alcohol,  and  gives  off  tbe  wliole  of  its  ammonia 
ly  on  long  boiling.   The  potash-salt  is  Insoluble  in  alcohol  ocmtaiuing 
h,  and  is  prcci  pi  tilted  from  its  aqueous  sokilion  by  tlie  nlightest 
ixcess  of  potash.     The  alcoholic  eolution  of  the  res  in  thruWB  down 
_  ilatinous  precipitates  from  salts  of  the  heavy  metals  j  tliu  cofujer- 
aalt  is  blue  and  in  soluble  in  alcohol.  —  Tlie  lead-salt,  piecipitated  from 
the  alcoholic  resin   by  an   tnsufBcient   quautity  of  alcoholic  neutral 
acetate  of  lead,  contaiJis  26  24  p>  c.  of  oxide  of  lead. 

FillioL 

In  (Tie 
Cakulaihj$  according  to  FilML  Unpombmed,    lwid-corDpound» 

40  C. 2KI    ........      7717    ,.....„      7f?H7    ........      76  S7 

ai  H ,       31     IHH     , 10  IB     ., 10*11 

6  0..**..«»^ ^,      iO     .......       12ttQ     1297     ........       1303 
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On  the  fonaul®  of  thii  ttad  the  other  nwini  of  cop«I,  we  Hddt  (A an.  Ph&rm.  C3, 

Bcta-rmn.  — Obtained  by  precipitating  the  alcoholic  solution  n£  ita 
copper-salt  with  hydrosulpburic  acid^  filtering,  and  e^1^^ot^,Vv^l^.    Qx 


40  AT.  CAMiOSI. 

^  wiiu;  in  tlug  wmy,  kowe7«r,  m 
the  ftua  tefttrstes  rr^^  - 
w^ftcfaed  will 


_  villi  wmler,  or  b  j  diriqg  at 

if  IfAifia.    It  fwrmhiffi  the  a]|]2i»-reBiii,  ttj, 

TMSp^c  C  IMS  O,  ani  UHN>  O^  but  iimoM  wSk 

ether.      Tbe  ^wwwiigiJA  §§! 
;  Ite  k^er  is  tftfmltthto  in  ilodbiil 

^  iStm  imIb,  the  lead-Mh  m  oblMied  by  ffo* 

€f  lead-Qxide,  eiLtfaotioii  vift 

It  is  tiMwiieiit  sail  ftiablei  aad  conteni 

oopper-salt  is  of  a  fiM  gns 

on  cofimg. 

with  67  p.  e.  alcohol  fim 

a  orther  q^aottty  of  alfiha-  and  M^ 

His  sohitiim  m  prectptialed  by  alooUb 

th»   iswlpilate^  wlucji    ccmtains  aiplia-  iftl 

whb  ether,  which  leavfS  tb 


Wme,  voy  %ht  fvm€er^  vhlch  melts  iritlt  difr 

'  '^^^owipanMiOtt.    It  raaaois  heMnd  aa  a  tniifl{isv«l 

L  oa  e'rmpaa$xag  its  aloohoGc  aohttioa.    QuiKi 

^  *^     ■*  ia  «t*d^,  dightly  aolahLa  itt  waM 

_    ol,  soluble  abo  m  aloohol  nfmtatiiy 

€i  the  md^  are  iasohtUe  in  akohol  and  ^tkfu 

k  a  beary,  fosjlife,  white  powder;  the  oofjpor-Mlt  ii 

7  the  aoifCate. 

FiiM, 
«>e^^^ —  a«i  ,„.  „    81 -as  _. acNS 

SIH „      Jl l&m    10*54 


ZQ- 


2% 


813S 
815 


SM 


C*H»0«, 


1€(K>0 


lODDO 


S.  The  soft  elastic  lesidiie  remaining  from  the  i 

of  copfti  dlesolTes  paitiallj  ^  alixhoUc  potadi  (  11%  .itiaie €Mi 

Eutpburic  add  throws  duwB  a  hrge  qiiaiitit;^  of  gihttuna-raaia  whh  1 
littk'  ddta-reain.  Akohol  of  24  p.  c.  then  disaolves  the  renifariffrf 
the  delta-reem  m  a  potash-compouod,  learing^  the  indilfet^ot  iil 
insoluble  ©peilon-resin.  To  Beparate  the  gamma-  and  delta^raMi 
tliej-  are  treated,  after  diyiog,  with  aohydrous  alcohol  coDtmiiitiretbaf 
which  dkflolTPs  only  the  ganima^resin. 

Delta-rmn,  —  Present  in  email  quanUtj  ooly.  Gelatiaoai,  it 
after  drying,  a  white  powder.  Melts  only  wbe:n  strooji^y  bfaHi 
undergoMjg  decomposition.  It  is  soluble  in  alcob&lic  potaab^  hut  n^ 
in  elcobol  or  ethen 

Epsihn-rmn,  TruUi^parent  gelatinous  tna^s,  diyijiff  up  |^  «i3 
hard  graunJee,  insoluble  in  all  lii^uidfl. 


C.  According  t&  VogeL  Vo^el  distinguishes  only  two  resinft  in 
copal,  the  one  Rohiblei  the  other  insolnble,  in  alcohoL  Transparent 
fX>pnl  containing  78"13  p.  c,  C,  1046  H.,  and  11*41  0.,  gave  up  to 
00  p,  c*  alcohol^  38  p.  c,  of  J^olubln  lesin  containing  77*70  p,  c.  C, 
10"72  IT,,  and  I1'58  0.  The  insolnhle  resin  contained  78'59  p.  c,  C, 
10*08  IL,  and  11*33  0.,  and  from  another  copal,  76*12  p.  c.  C^ 
1 1*1 1  IL,  and  12"77  0* ;  it  was  not  altered  or  blackened  by  digestion 
T^rith  oil  of  vitriol  for  2A  hours.  It  disaolves  in  ether,  the  solution 
yielding,  on  evaporation,  a  varnish  which  is  insoluble  in  alcohol,  bat 
becomes  goluble  in  that  liquid  when  exposed  to  the  air  for  some 
moaths. 


r 


I 


12.  Elemi-resin. 

JOHK.    BtrL  Jahrh,  1819,  356. 

B03raAarrR£.    X  Pharm.  8,  888  ;  N,  Tr,  7,  1,  308.  —J.  Fharm.  8,  674  ; 

9,  179  ;  10,  198. 
H.  Rose,     Fogg.  33,  49  j  48,  61 ;  also  J.  pr.  CAem.  18,  B21.^  Fogg. 

68,  8G4. 
JoHKSTOS.     PhiL  Trans.  1840,  3  61. 
Hess.     Ann.  Pharm,  2%  137  ;  J.  pr.  Chem,  16,  162  j  Fogg,  46,  320.  — 

J.pr.  Ckem,  19,  508;  Fogg,  49,  219, 
SCHHOTTEIL     Fogg.  69,  68. 
Ba0P,     iV^.  /,  Fharm.  20,  321  j  Ann,  Fharm.  80,  312  ;   J,  pr.  Ohm,  5S^ 

Obtained  from  various  Bpedes  of  Amgris  or  Icica  (Handbucb,  viil, 
[21^19)*  Occurs  in  commerce  as  West  Indian  and  East  Indian  elemi. 
^-The  West  Indian  resin  forms  brittle,  opacjue  masses  of  lemon-yellow 
or  greenish  colour,  softening  between  the  fing^ers,  and  easily  fusible. 
Sp-  gr-  1-018  (Brieson)i  1*083  (Pfaff),  Its  alcoholic  solntioii  reddens 
litmus  (Bouillon- Lagrange  &  Vogel),  Elemi  does  not  yield  umbelUfc- 
rone  by  dry  distillation  (Sommer),  and  when  it  is  melted  with  hydrate 
of  potash,  neither  phloroghicin  nrir  protocatechuic  acid  is  formed 
(ITlasiwetz  &  Bartli).  It  softens  when  warmed  with  nitric  acid,  and 
dissolves  on  boilings  forming  camplii^tic  acid  and  the  decjomposition- 
l^rodticts  of  gum  and  albumin  {Schwanert,  Ann.  Pharm,  128,  1^4).  It 
dissolves  in  hot  alcohol,  with  the  exception  of  impurities,  and  partly  iu 
creosote  (Reicheubach).  —  Yellowish-white,  dull,  brittle  pieces  had  a 
«p»  ^r.  of  1^055  at  208,  became  i^oft  at  SO'',  melted  to  a  limpid  yellow 
oil  at  120%  and  contained  78*72  p.  c,  C,  10-71  H.,  and  10-57  0. 
(Schrott^r). 

Elemi  contains  a  yolatile  oil  (xi\%  289),  a  resin  easily  soluble  in  cold 
alcohol,  and  a  resin  soluble  only  in  hot  alcohol,  besides  extractive 
matters  (Bouastrel  Johnston  and  Rose  also  found  only  two  resins  in 
elemi,  whei-eas  John  and  Baup  i^eem  to  have  distin^iishedtktetT^^Aw*^ 


-^^^  ^  ~:rg*  JL  ±:  lan*  ot  cold 


!l        ■*"     "^  il"      *^^      i^»^-~-r-^     -Hit   V^Sf»    IB  VoBiBf 

—  _^  — ^   -^^    -^'--i:-  i    r  ana-  ^tr  ■^riazLe  •:-! "ji  den 


'  ...1    -u.:-.   -:  -     L      2.-r._li^  :!.  -:   Ti*;.£«  aa  acki thick 


11  -    -■-   1  -     -       ■-..*    :     -.-.-r  ^-  >':-sr:2-i  -.c  ^..cr..:.  mnd  the  *lc- 

*  •  ■'-  .  ■--  ::  ^  "i.  .  .-1-  •  ."  I- "^r-j  pe--:;e  bt:-^;.  the  Ik^ 
'-*"■  -"•  --  ^^  2:"  '^'^■-•^  i^-'-ric-j^K  *-::fc^«v.  r:Vn  Tfliowisfc. 
^  -'  -  ---  *  --  -  ^  *-"  "  r  "^  ~-  r^-*  .  "rr  li.^  wa!trr4ia:i 
-'"  '-■'•'— ^-  -^  [  -■'---  7  -  -i.-L-:-i  :r  —  :iv  orysriliii:^  n-jj:. 
-F^--  t-.k. -^-i  -  --.  '^.  ^ij^  :  r^L'.i-r-  :.-  -!*c:xi:i  ihdc*  less  carK-a 
*-'  '■'-'-  "^-  ''^-  "-*■  -  -*  ;  -'  '  -  '"  J-Lkn  >•  p.o„  aii-i  s--wme:imes-AlT 
7-  •     ^    -           ^-.-L-ij  :    :  :_  :-rrj  *r.  :  -ra-^i  by  tho  comMnatirn 

•  •.-     —.-..  .  T  -_   .  ii---      ..-vr:  ir*i^\T  :r«^>s-r:5v.  bowevrr.  o^ntaiwd 

•J  :  •.■•■-    -    -li:    :.T  -i>:-:..^t    f  a  hy-irate  apjvar«  «K>ubTniL 

•-  -     -    -       _-  sr^-^'  i^i   i -L^  :..:;  o  mlirit.  with  h^v^j.    Tb? 

*  :  -  .  •  :  .-..>  ^  ...T  \r;::.  ^r:!::  -^lia:  ii  is  noi  remiertti  turNd 
fcy  -^...-  .  -.-..  A  .  1  ...  '*•  .:y:  ly.TzTf  ../ i^a^I  aud  nitraif  flf  fuvtr 
f-:  ■   -  -         : '      ;■*•'• :  ''^'f-    '-'  -* :  ^■-  -^   •/  ^  ^'^^  arnmowia  (RiWk 

}.      ..   ---    .-•    -  :    ..ir.j-  ;  i-y.  .".  and  is  di'|<»!5iic\l  fnim  tho  soluti^ 

-^r.      ■      _'  .  .   ••-  -  :  --:..  •  :  a  j.-ily  .-r  a  sj^m^-  njass  (B^mostw).    Tlh' 

■    -   i  -     -.   '•'^•^    r:..'.Ky    ..n  c  N-linff  ainl    afti-rwanls   iiepi>«i'* 

fc   .-•:»..  f  t<  ....     1 1     ;-=■',  -.^  >  var  i  I  y  i  n  •  fhfr,  f  rfiii  w  hich  it  <'r\>tal  Ib^ : 

;ii-  '  .;.    '/ ';/  /  iy.".'  /••.  ;  ii  *-  •  ji-:!y  in  oil  oj  almuHtU  {l^^mti<x'r^'), 

I    Ti.«-  I   •'ti-fi  ^-f  *lr*iiji-:.  -::i  <•  liililt-  in  cm1..1   ii1<m?i<.I  i<  l.r..wiii*£- 

y«'!i»u-,  hrittl.".  ;i'.i  tr.i:j-j..'ir.'M.  arid  has  a  sint'll  uf  lemons.  It  Ui^ •:;;:? 

--'-■<«  and  oj.a  |iii  wli'.-n  Ituilt-il  with  water,  but  diH.»s  not  oi-iir  iL-' 

It    •.'•iiiMiHs   witli    l»asts    (Jdlinslon).  —  Contains,   iU   !<••  • 

).t\C..  lol:jJI.,ana  12(10  0.  (Johnston).  Contains  75-3!)  p.  c.  L- 
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11 '89  H.,  and  12-72  0.  (Rose),  Acoordiug  to  Johnaton  it  ig  repreKented 
bj  the  formuh  C*H«0*. 

13*  I VT- RESIN.  —  Prom  Hfdera  FTelix*  Red -brown  or  greenish^  trnns* 
parent^  brittle  pieces,  of  sp»  gr.  1'294  according  to  BrisBon*  Has  a 
faint  aromatic  smell  and  an  aromatic  acrid  taste*  Coo  tains  23  p.  c.  of 
resin,  7  of  gum,  and  70  of  woody  fibre,  together  with  malic  acid  and 
iaits  (Pelletier,  BulL  Phann,  4,504),  It  burns  with  a  bright  flame, 
eoiitting  an  agreeable  odour^  W^hen  eubjected  to  dry  distillation^  it 
^ieldd,  first  acid,  then  aramoniacal  water,  and  a  yellow  and  red  oil 
(Geoffroy).  No  umbelliferoae  is  obtained  thereby,  or  when  the  resiti  is 
carbonised  by  oil  of  vitriol  and  boiled  (Sommer,  N.  Br.  Arch,  98, 11)* 

14.  EcpnoaniFir. — From  Etiphori/uz  q^cifim'^im^  E.  anfiqiwrum,  and 
E, canarimisis.  Yellowish  or  browuiBh  externally  and  whitish  within; 
brittle,  often  hollow  pieces,  softening  Tvhcn  warmed.  The  reeia  is 
without  smelh  but  the  thmi  esdtes  sneeziag;  when  chewed  it  has  aii 
acrid  and  persij^tent  burning  taste.  It  does  not  yield  Utobelliferone  by 
dry  distillation  (Sommer)*  —  It  contains  a  brittle,  poisonous  resin,  soluble 
in  alcMhnl,  ether,  and  oil  of  turpentine,  and  slightly  soluble  in  ammonia- 
water  and  warm  caustic  potash  (Braconnot;  Brandea),  besides  gum, 
wax,  caoutchouc,  and  malic  acid  and  ita  salts*  See  Brat^OTuiot  (Ann.  Chim^ 
^,  44>,  PelTetii-p  [BufL  PA<srm.  4,  502),  Brandea  {Ss^rt.  S,  145),  Buebncr  t  Hef* 

The  ea^tltf  soltihk  portion  of  mphorhium  resin  is  obtained  as  a  brown* 
yellow  resin  by  extracting  with  cold  alcohol  and  evaporating  the  pale- 
yellow  solution.  When  boiled  with  water,  it  turns  pale-yeilow  and 
opaque,  and  Cijloiu-s  the  water  pale-yellow.  When  dried* at  100'',  it 
again  becomes  transparent,  brown-red,  and  semi-fluid^  cooling  to  a 
brittle  mass.  It  contains  74-03  to  7.r26  p.  e.  a,  9  83  to  10*20  U.,  and 
15*14  td  14*54  0*,  but  probably  fitill  contains  aome  of  the  spariugly 
soluble  resin  (Johnston,  FhiL  Trans.  1840,  364), 

The  sparingly  sotubk  resin  cry s tall ises  in  radiated  hemispherical 
tiift«,  becomes  liimiiious  when  rubbed,  but  loses  this  property  after 
being  nibbed  for  some  time,  and  does  not  again  ciystalltse  from  alcohol 
(Bonastre).  —  According  to  Rose,  on  the  contrary,  the  sparingly  soluble 
resin  Ih  deposited  from  the  hot  alcoholic  solutiijn,  ou  co<iling,  in  amor- 
phous Rtarchy  masses**  which  contained  on  one  occasion  8020  p.c*  0*, 
1M2  11.,  and  8*08  0.,  and  on  another  f)ccas ion  78-55  p.c,  C,  10'96  H,, 
and  10*4'.l  0,  The  alcoholic  solution  reddens  litmus  and  has  a  faintly 
acrid  ta3tt* ;  it  is  not  precipitated  by  alcoholic  potash,  neutral  acetate  of 
or  nitrate  of  silver,  even  after  addition  of  a  little  amnioma. 
im  potash  turns  it  teirbid,  and  aqueous  ammonia  throws  down  a 

lie  precipitate  without  forming  a  jolly.  —  When  euphorbium  i^ 
bdled  for  a  long  time  in  alcohol,  no  deposit  takea  place  on  cooUng ; 
Iba  9(Atttioili  evaporated  in  a  vacuum,  leaves  a  transparent  turtxjutine, 
ill  wU^opiM^iie  white  masses,  less  rich  in  carbon  (77-29  and  78  64  p.  c.) 
thau  the  sparingly  st^rluble  resin,  are  formed  an  standing  (Rose,  Pogg^ 
33,  52 1  53.  3G9). 

Bee  John  on  the  resin  of  Suphorlia  CifpartsstaSf  and  Ricord  Madianna 
Cin  the  milky  juice  of  Eiqthorbia  mjjrttfolia  (J.  Phaj-m,  18,  589). 

15-  GoMAET-RBsm  from  Bursera  gummifera,     Bolid  dry  reein^  white 

Iftnd  of  crystalline  t^:cture,  somewhat  soft  within,  and  exhibititig  hol- 

~Dw&  lined  with  shining  crystalline  nodulesj  It  melts  withdillicwll^jH^^w^V 
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breaks  up  into  sticky  granules  m  boUing  water^  It  bas  an  CHlaur  ht- 
tween  those  of  elemi  and  turpentine.  When  distilled  witli  water  it 
yieldB  a  volatile  oil  (xiv,  291). 

16.  Gamboge,  Otimmigutt  That  obtained  from  Ilehradendran  cf^* 
chinchimnse  alone  occurs  in  conamcrce  in  pipeB^  cakes,  and  as  ordinwy 
g^amboge,  [Sec  nftnbury{iV,  Repert.  14,  1)1.  Cylindrical  ma«9es  1 1o 
3  inches  in  diameter,  or  thick  cakes  a  pound  m  weight.  It  is  of  a  dirt/ 
yellowisb-brown  colour,  duaty  on  the  surface^  and  has  a  smootb,  shin- 
ing, concholdal  fracture.  Brittle,  and  triturablc  fjo  a  fine  yellow  powder. 
Inodorous,  tastes  slight  at  first,  and  afterwards  har^h  and  acrid ;  colours 
the  saliva  yellow*  Softens  when  heated,  without  meltiug-  It  kindles 
in  a  flame,  and  biirn^  with  a  smoky  Hume,  Forms  vnXh  water  a  fine 
yellow  emulsion,  and  dj .^solves  in  alcohol  and  ether,  leaving  gum. 

Gamboge,  melted  with  hydrate  of  potash,  yields  prolocatechuie 
acid  and  phloroglucin  (Hlasiwetz  &  Pfaondler,  Wim.  Acad^  Brr,  b% 
52),  together  with  acetic  acid  (propionic  arid  butyric  acid^),  and  i 
sparingly  soluble  resin  resembling  that  obtained  from  beozoTii  (p*  38S} 
JHlasiwetz  &  Barth,  Ann,  Fharm,  134,  2S1).  It  does  not  yield  ambel- 
liferooe  by  dry  distillation  (Sommer). 

Pipe  gamboge  contains  72  p*  c.  of  gamboge^yellow,  23  p,  c,  of  gom, 
and  5  of  water ;  the  other  kinda  generally  contain  less  yellow,  and  ilio 
starch  and  woody  fibre  (Ghriatison).  Sco  the  AualjiM  of  B»cqtuiot  (Jat 
CAim.  6Si33),  John  (CAeOT-^ffAii/Tfl*,  4,  190),  C\mskw>n  {A^m.  Fk^rm,  19,  Stlj 
complete ;  23, 172  :  nk&iT,  76»  34a},  Bixchner  (Aim,  Fkarm,  i&,  72). 


Gamboge-yellow. 


Bracoiwot.    Ann.  Chm.^B,  36. 
John.     Chem,  Schnften,  4,  193, 

IjBiTEROORBEN.      JV,    Tt\  8,  1,  60. 

Chhistison,  Ann.  Phartn.  28,  185, 
JoHNSTOK.  PhiL  Trans.  ISiil),  28L 
Ph.  fiiicnNER.     Ann.  Phurm.  45^  72, 

Jphniton  and  BU^liti<?rj  but  with  not  porfectlj  c^ni^rdnnt  resultt. 

Preparation.  1,  Gambr>ge  is  exhausted  with  absolute  ether,  fl* 
dark-yellow  solution  is  evaporated,  and  the  remaining  byadntb-f^ 
transparent  mass,  which  gives  off  the  last  portions  of  ether  only  at  t 
high  temperature,  is  heated  till  it  becomes  hard  and  brittle  (Chiietldoii; 
Johnston).  —  Gamboge  is  exhaiwted  with  alcohol  and  the  solutioa  pf»- 
ctpitated  by  water.  — 3*  Gamboge  is  exhausted  with  potash  and  ih^ 
solution  precipitated  by  hydrochloric  acid  (J  oh  net  on).  —  The  yelltwf 
extracted  by  ether  contains  a  little  lime  :  if  it  be  dissolved  in  patai»h  «i»l 
precipitated  by  hydrochloric  acid,  it  takes  up  a  little  pntash  whidi 
canijut  be  removed  by  washing*  The  yellow  preeipilati.^1  frt>in  an  i 
moniaeal  8i)luti<*n  by  hydrochloric  add  i;3  free  from  mli,  but  cooti 
water  (Buchner). 

Propertiti,  Oheriy-red  or  nearly  opaque  mass,  triturahle  toa  lo^ 
jellnw  powder.  Inodorous;  tasteless;  has  au  acid  reacttcitu^ — 1^ 
yellow  pri?tipifated  from  an  ammoniacal  solution,  whc^n  k^l  for  •<«? 
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time  at  100*,  melts  to  an  opaque  viHcid  inaeg,  which  loses  a  large 
quantity  of  Ti^ater  at  a  higher  temperature,  becomhig  thinner,  and  is 
I  cracked  and  brittle  after  cooling  (Biichner),  —  It  does  not  undergo 
any  alteration  at  177"*  (Johnston)* 
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Johtiskin  gives  also  tbo  formuk  C*'H^O*.    Biiehncr  giTCB  for  the  yelbw  in  tha 
\  iiits  the  fonnuk  O^'^^O^  t  be  eeems  to  toie  612  aa  the  utomio  weight  of  c^bon* 

Decompositions*  —  Gamlx)ge-yeUow  gives  off  white  vapours  at  20^% 
turning  darker,  and  afterwards  contains  72*79  p,  c»  0*,  6*60  H,,  and 
22-61  0,  When  this  body  is  treated  with  aJoohoI,  about  half  remains 
undissolved  in  the  form  of  a  yellow  powder,  which  contains  70' 70 
p,a  G\,  7-03  H.,  and  22-27  0.^  and  m  uaalterable  at  204%  but  decom- 
poses at  260%  without  melting  (Johnston)*  — ►The  yellow  is  only 
partially  soluble  in  niiHc  acid  {Biichner},  On  heating  it  with  8  parts 
of  nitric  acid  and  evaporating  the  solution  to  a  synip»  a  bitter  aiibstaiice 
separates  out,  whilst  the  solution  contains  oxalic  acid  (and  malic  acid) 
(Bracoimot).  Gamboge-yellow  yields  with  strong  nitric  acid  crystals 
iomewhat  resembling  those  of  mangos  tin  (p.  330)  (Schmid,  Ann. 
Fharrn,  93*  87). —  It  dissolves  in  oil  of  vitriol  with  red  colour,  and  is 
precipitated  in  an  altered  state  by  water  (Biichner).  — Gamboge- 
jeUow  suspended  in  water  is  decolorised  by  chlorine  ;  on  evaporating 
the  product  to  dryness,  and  treating  the  residue  with  boiling  water,  a 
p&le-yellow  chlorinated  substancej  insoluble  in  water,  is  obtained 
(Braconnot). 

Comhinations.  Gamboge -yellow  is  msokble  in  waW**  It  oombliies 
with  bases,  forming  Johnston  s  ^umlodiates. 

Ammonia-salt  —  Gamboge-yellow  absorbs  ammonia-gas,  and  after- 
wards dbsolves  slightly  in  water^  and  evolves  ammonia  when  treated 
with  potash  (Unverdorbeu).  It  dissolves  slowly  in  warm  aqueous 
ammonia,  with  deep  hyacinth-red  colour,  and  is  precipitated  therefrom 
by  cai'bonate  of  ammonia  or  potash  (Biiclmer).  On  evaporation  there 
remains  a  brittle  aramoniacal  residue  of  the  colour  of  gamboge-yellow, 
insoluble  in  water  (Johnston). 

Potash-compound.  — The  yellow  does  not  dissolve  in  strong  caustic 
potashf  even  on  warming,  but  easily  in  potash  diluted  with  8  parts 
of  water,  forming  a  dark-red  solution.  It  expels  carbonic  acid  when 
boiled  with  alkaline  carbonates.  Sti-ong  caustic  potash,  or  ita  car- 
bonate throws  down  a  flocculeut  or  gelatbious  precipitate,  accord hig  to 
the  strength  of  the  solution.  The  eoEnpound  freed  from  admixed  car- 
bonate of  potash  by  dissolving  it  in  absolute  alcohol,  is  plaster-liko 
and  coherent,  neutral^  easily  soluble  in  water  and  in  absolute  aicuhol, 
forming  dark^browu  solutions  (Buclmer), 

Soda-compound.  —  Precipitated  from  the  strong  aqtieonf*  potash- 
^  compound  by  a  saturated  solution  of  cUloride  of  sodium  m  lV\ft  l^v^a  dl 
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a  jelly,  or  from  a  more  concentrated  Bolution  as  a  coherent  mass,  i    

resembles  the  potash -com  pound,  but  exhibits  a  brassy  metallic  liistrCi 
and  13  Bomewhat  less  easily  soluble  in  water  (Buchner), 

The  gambodiates  of  tlie  alkaline  earths  and  he^vt/  mttaU  are  yellow 
powders,  innuluble  m  water  and  shghtly  soluble  in  alc^^hoU  After 
drying  they  are  not  decomposed  at  204*" ,  but  emit  at  that  temperature 
the  odour  of  tlic  acid  (Juhiistou). 

Bar^tct-BalL  —  The  Cold  aqueous  ammonia-salt  is  predpttated  by 
chloride  of  barium,  and  tho  precipitate  is  washed  80  loug^  as  the  filtrate 
yields  a  precipitate  with  nitrnte  of  eilven  — Bulky,  dark  brick -red 
flocks,  slightly  soluble  m  hot  w^ater,  and  alnn^st  as  freely  la  aUBoiute 
alcohol:  from  the  latter  soUition  oil  of  vitriol  throws  dowti  the  com* 
pound  of  gamboge-yellow  with  baryta,  free  from  su!plmric  acidt  b"' 
after  dilution  with  water,  it  precipitates  this  compound  together  with 
Bulpbat©  of  baryta.  —  It  coutains  {io*15  p.  c.  C,  G'4S  H.,  ]8*0(jOn 
and  10*31  BuO!,  correepoudiiig  to  the  fomula  40"H*K)»*»3B«a 
(Biichaer), 

Strontia'SaU*  Obtained  by  adding  ammonia  and  the  alcoholic  sola* 
tion  of  ji^amboge-yellow  to  an  alcoholic  eolutiou  of  nitrate  of  stronlui, 
The  v*?llc^w  precipitAtD,  dried  at  100",  coutahis  0*88  p,  c  SiOi 
(aC*^ft**0^23^'O  =  9-56  p.  c.  SrO)  (Johnston). 

The  ma^nma-Balt  contains  4-6  p*  c,  MgO.,  the  brown isih-vellfit 
tiiic-mU  IMO  p.c.  7a\0  (0"H«0*,ZnO  =  1005  p,  c,  ZnOJ  (Ji>W 
&tori).  —  The  atnuiouia-salt  forms  a  fine  yellow  precipitate  with  prali^ 
chhrick  of  tm  (Bijchner);  the  potaah-saltj  a  brown  precipitate  iritli 
protomiphatc  of  iron  (PcUetier), 

Leud-iaiis,  —  The  ammonla-ealt  precipitates  neutral  aceiat4)  of  Iftd 
of  a  yell  owlish -red,  and  the  basic  acetate  of  an  orange  colour  {BiiulmL-il. 
—  a.  Neutral  acetate  of  lead  containing  ammonia  throwa  down  fnmi 
the  ammoniacal  solution,  a  yellow  powder  containing  49*23  vc 
oxide  of  lead  (C«Il^>»,3PbO  =  40*4  p.  c.  PbO)  (Johnston),  —  fi.  T^ 
|irecipitate  thrown  down  by  neutral  acetiite  of  Inuil  frnni  ihi>  wH 
uqueoufi  ammoijia-salt  in  presence  of  a  sligljt  excess  of  ■  i» 

ruddiah  and  gelatinous.     Wlieti  prrapitated  Imiling,  it  :  lit, 

easier  to  wash,  and  tnturable  to  a  light  brick-red  (Kjwtkjr  ;. 
It  is  insoluble  in  water  and  weak  alcohol,  but  sUgiitly  euh; 
lute  alcohol,  forming  a  solution  from  which  oil  of  vitriol  i  vu 

nothing  at  first,  but  after  addition  of  wator»  a  mixture  of  -    ,  ^i 

letid  and  the  lead-compound  of  gandjrige-yellow,  —  It  conlaina,  on  tiw 
avcmge,  4{;-24  p.  c.  C,  4  02  IL,  14'C6  0.,aud  34^48  PbO.  r  srr.^^^.,m\im 
to    the    fonuula   2C»lP^*»,5PbG   (BUchnL-r).  — c,     -\  '^^ 

acetate  of  lead  throws  down  from  the  alc( Sialic  eolui,,,..  .i*- 

yelluw,  a  yellow  powder,  ct>ulahilng,  at  KJO""  to  ISH*',  19*  l  i't) 

(SC*<»II'*0»,2PbO  =  18  54  p.c,   PbO)  (Johnston).      Tht*  |  i« 

insoluble  in  water,  sparingly  soluble  in  ulcohol,  e»«ilv    t  '^*^ 

ooutains    14  06    p.  c.  PbO    (Umerdorbcu).     (2lJ**lin^>J S  ilS 

p.  a  PbO). — d.  On  decomfK>Bing  the  precipitate  a  with  in.  i.  :^ii 
yellow  jKJwder  ccmtaining  14-78  p*c  PbO  remains  undiaaolved.  'tii6 
same  saH  wiih  13  88  p~c.  PbO  ta  thro^m  down  bj  wnnKNiia  t^ 
the  liqnid  filtered  from  c,  which  probably  still  coutiuaA  a  IftTgie  qaanttiy 
of  regain  (Johnston). 


€opper~»aWr—^T\ie  ammonia-salt  forms  a  green  predpitete  with 
eulpliate  of  copper  (Biichner).  Ilnverdorben  obtained  a  brown -red 
©ompound,  containing  4'68p>c»  €uO»  soluble  in  ether:  Johnston  d€- 
I  scribes  brown  yellow  precipitates  with  18-9, 14-66,  and  10*62  p.  a  CuO, 

tStlver-mli,  —  a.  Alcoholic  nitrate  of  silver  thi^ows  down  from  the 
alcoholic  solution  of  gamboge-yellow,  on  addition  of  ammonia,  a  yellow 
precipitate,  which  turns  dark-green  in  the  air,  and  c^ntainB,  on  the 
|iiTersge,  15*66  p.  c*  AgO  (Johnston).  ^ — b,  Ou  gradually  adding  the 
f|K|neon3  amnioaia-salt  to  aqueouB  ammoriiacal  nitrate  of  ailYer,  and 
I  starring  constantly,  a  yellow  i>recipltate  is  produced  which  dissolves  in 
^Siiore  at?inioiiia,  is  again  precipitated  by  the  silver- salt,  and  nnites  to 
} brown  fliTcks  on  standing.  After  di-j^mg  at  121°  till  it  is  no  longer 
"  )ft  it  contains^  D'71  p.  c.  AgO  (Johnston).  —  e.  Blichncr,  by  precipitating 
^  ammcitiia-salt  contairjiiig  a  slight  excess  of  ammonia  with  nitrate 
^of  bilvcr,  obtained,  in  tlie  cold,  a  dirty  yellow,  somewhat  slimy  pre- 
ici|>itate,  which  became  flocculent  and  easier  to  wash  when  boHeu.  ■ — 
IPale  brownish -yellow  powder,  soluble  in  ammonia  (Biichner). 
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itmboge-yellow  dissolves  easily  in  alcohol  and  efAer, 

17.  Gdm-Lac.  —  Exudes  from  the  twigs  of  Almrites  lucclfora^  Crotm 
iafB^  Biitea  frondma^  Ficm  rdigiosa^  and  Zizyphm  Jujuha  in 
ndia.  after  beijig  punctured  by  CQCCiis  Lacca.     The  itwk4ac  (Lfwca  in 
njn<-iii4)  adhering  to  the  twigs,  when  removed  and  freed  from  the 
fater  part  of  the  colouring  matter  by  boihng  with  water  containing 
yields  grain-lac  (Lucca  in  gi-anisyf  from  whicli  ehdiac  is  obtiiiiied 
melting  aud  straining.  —  Stick-lac  boiled  with  water  and  preci|»itated 
ith   alum  yiekls  lac  dt/e,     Stick-lac  is  dark^brown ;    grain-lac  and 
shellac  are  yellowish-brown,  orauge,   or  black;  all  the  varieties  are 
sbicent,  hard,  and  of  a  conchojdal,  shming  fracture- 
Slick-lac  contaiuB  rvmn,  lacciuj  and  colouring  matter  ( Pun ke,  N.  TV. 
8),  and  according  to  Ilatcbetts  also  wax  and  gluten.    The  impuritiea 
HiixiMi  with  stick-lac  contain  sulphide  of  arsenic  (Biichner,  Ann,  Phaiin. 
^4*.  "Jt;).     According  to  Unverdorberi,  lac  colom-s  water  re*ldii*h-brownj 
wl Hereupon  sulphuric  acid  throws  down  a  red- brown  pnlvemleiit  pre- 
cipitate. 

According  to  John  (CAa^^i*  Schrljlet^  5,  1)  grain-lac  contains  two 
easily  soluble  resins  and  an  insoluble  resin  (lacciii),  wax,  colouring 
mattt^r,  bitter  principle,  ash,  and  impurities.  Unverdorben  [see  ins 
compli-'te  analyses  {Fogg,  14,  llt>)]  distinguishes  five  diffei*ent  n^&iiis  in 
^aiti-iac*  Nti.s  v,  Eseiilxjek  &  Marquart  {Ann.  Pharm,  13,  286)  found 
a  eulistance  resembling  carmine,  wbicb  was  extracted  by  wafer» 
licsides  wax,  lacviin,  a] id  tw^o  resiufi,  one  of  which  waa  Buiuble  in 
ether. 
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Shellac  (which ^  according  to  BrisBon,  is  of  ep,  gr,  1*139)  oonUin^ 
two  rosins  and  wax;  but  noTaccin ;  a  spurious  shellac  con  talced  lacciii, 
three  r©sin§,  wax,  and  traceB  of  laccic  acid  (Nees  v.  Eeenbeck  &  Mar- 
quart),  —  Shellac  dissolves  easily  iu  aqueous  hydrochloTic  acid,  acetic 
acid,  potash,  soda,  and  borax,  but  not  in  ammonia  (Hatchett). 
Powdered  lac,  when  digested  with  a  little  strong  ammonia  in  closed 
vessels,  swells  up  to  a  jelly  which  dissolves  in  water,  with  the  excep- 
tion of  the  wax  and  impurities.  Cold  aqueous  potash  dissolves  lac 
easily :  the  solution  is  not  precipitated  by  excess  of  potash*  Stiong 
aqueous  carbonate  of  potash  dia solves  only  a  little  colouring'  matter, 
and  lorms  a  fluid  compound  of  resin  and  potash,  which,  after  washings 
with  cold  water,  diHsolvea  easily  in  Ixjiling  water.  The  soltition 
remains  clear  on  cooling,  or  when  too  much  carbonate  is  present,  soli- 
dities to  a  jetly :  it  is  precipitated  in  coherent  flocks  by  acids  (BcTzeliua, 
Fogg,  10,  255;  12,  42C),  —  Lac  dissolves  with  moderate  facility  in 
wood'spirit,  and  is  precipitated  from  the  solution  by  water.  It  is 
perfectly  soluble  in  fusel-oil  and  valeriauic  aldehyde,  moderately  solu- 
ble in  valerianic  acid,  and  slightly  in  valerate  of  amyl  (Trautwein),  It 
dissolves  partially  in  cold  creosote  (Reichenbach),  in  more  than  100 
parts  of  boiling  rock-oil  (Saussiire),  and  but  slightly  in  benzene,  thotigli 
benzene  mixes  with  the  saturated  solution  in  wood-spirit  or  alcohol 
(Mansfield),  The  different  kinds  of  commercial  lac  behave  in  varioM 
ways  with  acetone.  Bleached  shellac  dissolves  in  1^  parts  of  acetone 
forming  a  thick  oily  varnish  \  other  kinds  dissolve  only  in  S|  part«» 
and  others  not  at  all  in  acetoue  (Wiederhold,  Polyi^  NotizhL  19,  tU), 
SheUac  does  not  dissolve  completely  in  melted  tallow  (NicholBUiiX 
and  not  perceptibly  in  castor  oil  (Stickel). 

Laccin  remains  behind  as  a  brittle,  transparent,  yellowish-bfoini 
mass  when  gram-lac  is  treated  with  alcijhol,  water,  and  hot  alcohol  ifl 
succession  :  it  is  purified  by  levigation  (John),  According  to  Biichner, 
it  is  to  be  regarded  a"?  a  mixture  of  resin  and  wax-  —  When  acted 
upon  hj  nitric  acid,  it  yields  oxalic  acid  and  taUow*  It  difisolTei  owa* 
pletely  in  caustic  potash,  and  la  not  precipitated  by  sal-ammonltOy  W 
hydrochloric  acid  tbrowa  down  from  tlie  solution  a  sticky  resin,  solable 
in  alcohol  and  ether.  Laccin  is  insoluble  in  ammonia- water,  and  to 
cold  and  boiling  alcohol,  ether,  and  volatile  and  fat  oils,  but  dissolw* 
in  glacial  acetic  acid  and  in  warm  alcohol  containing  a  little  sulpbDrie 
or  hydrochloric  acid  (Unverdorben),  excepting  5  p,  c,  of  wax  {h^mf* 
Esenbeck  k  Marquart),  ^  The  iaccic  acid  of  Pearson  {PhiL  Tram,  llUt 
383)  and  John  crystallises  in  needles.  It  remams  in  solution  wbcti  ifl 
alcoholic  solution  of  stick-lac  i^  precipitated  by  water,  and  is  olilttiB^d 
by  evai>orftting  the  filtrate  and  exbauating  the  residue  with  ether.  It 
forms  deliquescent  acid  crystals,  which  give  white  predpitatea  with 
ferric  salts  and  with  the  salts  of  lead  and  mercur>%  and  yield  with  tiw 
alkalis,  lime  and  baryta^  deliquescent  salts  soluble  in  alcohol  (John). 

The  hkaching  of  sheUac  ou  the  large  scale  ts  efTcctcd  by  chkiriQ*  or 
its  compounds,  but  gmnulated  bone^charcoal  answers  the  purpose 
better  (Eisner,  /,  pr.  Cliern,  35,  374),  and  especially  bone-black  puri- 
fied by  means  of  hydrochloric  acid  and  not  subsequently  *lrled  fKr.)» 
A  perfectl}-^  white  shellac,  having  a  silky  lustre  and  completely  soloMe 
in  alcohol,  is  obtained  by  the  following  process : — 25  ptaiB  of  ahellic 
are  dissolved  in  600  parts  of  water  with  the  help  of  10  parta  ol  «0d^ 
The  solution  is  mixed  with  dilute  hypochlorite  of  soda  prepared  fit« 
So  parts  of  chloride  of  lime,  and  th^u  with  hydjn>chloric  add  m  httff 
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pitate  dissolves.  It  is  then  exposed  to  the  sun  for  a  day  or 
i  mixed  with  sulphite  of  soda,  and  precipitated  by  hydro- 
(Sftiierwcinj  Ilannov.  GewerdebL  1862,  July — Aug.  j  Chem, 

QA  REsix,  —  From  Cayenne*  Yelbwish-Tvhite  pieces  or 
graimlt'S  having  an  agreeable  odour,  which  is  emitted 
le&la  is  wanned  or  powdered.  It  is  friable,  cmnchea  between 
Qd  has  a  faint  taste.  When  boiled  with  water  it  yields  no 
Itict  and  does  not  dissolve.  It  requires  for  complete  solu* 
I  of  cold,  and  15  parts  of  boiling  alcohol  of  3G^,  and  3^ 
:  oO  of  turpentine.  —  It  consiets  of  three  neutral  resins, 
0,  and  colophan,  which  are  all  insoluble  in  alkalis  and  do  not 
}  lead-  or  silver- a  alts, 

bn  &f  the  three  rmns.    Powdered  icioa-resin  is  dissolved  in 

[ihoU  and  the  sol nt ion  is  liltered  hot  and  allowed  to  cool, 

the  brean  crystallises.     The  mother-liquor,  when  concen- 

Ids  first  impnre  brean  and  afterwards  icican,  whilst  the  colo- 

ck  is  mncb  more  soluble,  remains  in  solution. 

wu — White,  pearly,  stellate  groups  of  needles,  melting  at 
*  and  cooling  to  a  viscid  elastic  mass,  which  again  becomes 
^6*<    Tasteless.    Neutral. 
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ijrcan  hums  with  a  smoky  flame,  —  When  submitted  to  <In/  distil' 

M,  it  melts,  tnrna  yeUow  and  brown,  gives  off  volatile  oil,  and  a 

kw  amorphous  sublimate^  leaving  charcoal.  ^^ — With  hot  nkrw  add 

volves  red  fumes  and  is  converted  into  a  yellow  mass,  which  dis- 

.  ea  partially  in  the  acid  and  is  precipitated  from  the  solution  by 

t^^»^ —  It  dissolves  in  cold  qiI  of  vitriol  with  red  colour. 

,3^^^^  *s  insoluble  in  water  and  in  alkalis  ;  it  dissolves  in  100  parts 

akohol^  and  in  4*4  parts  of  eth&r  (Scribe)* 

'ciVron.  —  Resembles  brean  in  appearance  and  melting-point,  and 
iTionr  on  tlry  distillation  and  towards  acida  and  alkalis,  bnt 
i  50  parte  of  cold  alcohuK 

ut  120°  SisniMi. 
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ilophan.  —  Yellow  amorphous  mass,  melting  below  lOO**,  and 
i  very  slight  acid  reaetion  in  alcoholic  solution*  It  is  insoluble 
.but  very  easily  soluble  in  alcolioL    It  contains  7T-93  ^,<i.C«^ 


Tk  dried 
powdered  and  boiled  with 


the 


2L  IQdom.  A 
np  ^A  xrjt  BseikOte^  a 
drni  i— 11^^  rena 

toc^  elamc  nnae^  firooi  ,  , 

leaving'  caoatchoQC  The  masopiii  is  precmiteted  firom  the  11011* 
eolatioii  bj  water,  end  mmj  be  obtained  noni  ether  in  whilt  A 
needless  freqoeatlj  arranged  in  tnfla.  The  ciTStab  meh  at  15i*«i 
eoUdifv,  on  cooling'^  to  a  glassy  massi  haTing  a  ocmdioldal  fiactan  tfi 
melting  at  69' to  70^.  It  is  taatetev  and  inodoioo8|  bot  has  aa  agnt* 
aUe  smell  when  heated. 

Osath. 

CrysUdt.  mm. 

44  C 2S4    ...^      »54    8S-46 

88  H    S6    .. 11-89    11-48 

t  O 16 fr07    6-06 
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100^ 


10(H» 


Masopin  y ieldfl  by  dry  distillation  ^1 )  a  brown  oil  smdling  oigapf* 

^^  becomes  wiQe-yellow  and  limpid  when  rectified  over  Iom^  tf' 

nins  88-02  p.o.  C,  and  11-49  H.;  (2)  an  acid,  which  marbt  «* 

•d  from  the  cnide  oil  by  ammoniai  and  is  predpitatedfinsi  ^ 

DiitU  Bcdnticm  in  pearly  lamin»  hj  liydrodUorio  ad&  ""^ 
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omkiuet}  with  limo  attd  precipitated  hj  IjjtlroobltjHc  add,  it  forma 
lelicate  dazdiiig-  wldto  needles.  Its  Bilver-salt  w  white,  emclltJ  of  ciu- 
iamic  aoid  when  burnt,  and  contains  45"49  p,  c.  AgO, — ^  Nitric  add 
attacks  masopiu  violently  at  fimt,  and  when  long  boiled  with  it,  di^- 
lolves  it  to  a  clear  UquitU  which  leaves  on  evaporation  a  tough  amor- 
ikowi  mass,  soluble  in  water  with  wine-jellow colour.  The  silver-salt 
rf  this  add  contains  45  46  p.  c.  AgO.,  30*35  0,,  and  337  U.  (Genth, 
inn.  Fhaj-m,  4l%  124). 

22,  Mas-hg*  —  From  Pi$ta€ia  Leniiscm*  Yellowish  translucent  tears, 
i  sp.  gr.  1-04  (Pfaff),  1*074  (Bnaaon),  1*07  (Schrotter),  IIa@  a  glassy 
md  transparent  fracture,  Boftena  betweea  the  teeth,  melts  at  100^ 
(Ceording  t^  Johnston,  Boftens  at  80"  according  to  Schrott-er,  and 
legins  to  froth  up  and  decompose  at  105"*  to  120'*.  The  alcoliolic 
Dlution,  but  not  the  aqueous  decoction,  reddens  lltmtis  (Botiiiloii' 
la grange  &  Yogcl),  By  dry  difstillation  it  yields  tar  and  acetic  acid 
ScJiriJtter);  no  umbelliferone  (Sommer):  it  yields  at  first,  add  water,  and 
rben  more  strongly  heated,  a  pale-yellow  oil,  limpid  at  first  aud  after- 
n^rds  thick,  whilst  a  bhi€k  residue,  insoluble  in  alcohol,  remains  behind 
Tohnston)*    Mastic  dissolves  in  nitrio  add  with  decomposition,  fomi- 

E;  camp hre tic  acid  (Schwanert) ;  it  dissolves  alflo  in  cold  oil  of 
ifel,  from  which  it  is  precipitated  by  water-  It  absorbs  a  littlo 
monia-gas  and  dissolves  m  aqneona  alkalis.  Soo  below.  It  in 
oluble  in  alcohol,  witli  the  esLceptifm  of  the  beta- resin  ;  easily  and 
fcundantly  soluble  iii  acetone  accord! rjg  to  Wiederhold,  and  according 
Q  Mansfield  freely  soluble  in  benzene.  It  dissolves  in  fatty  and  vola- 
la  oila^  in  cold  creosote  (Reicheiibach) ;  in  warm  rock-oil,  leaving  ati 
ne  white  residae;  and,  accordmg  to  Btickel,  shghtly  in  castor 


paqii 


Mastic  consists  of  a  little  volatile  oil,  a  soluble  acid  resin,  and  a 
e-acid  insoluble  resiiK  —  Picked  mastic,  analysed  as  a  whole,  oon- 
lined  78^91  p.  a  C.>  10*42  U.,  and  10-G7  0.  (Schrotter,  Po^g.  59,  68)* 

Alpha-resin  of  ^fast^c^  —  1,  Whca  a  cold  alcoholic  solution  of  maetic 
evaporated,  and  the  pale-yellow  residue,  which  is  fusible  at  100 "",  is 
fpt  at  a  temperature  of  17C°  for  18  hours,  it  has  the  composition  a* 
^  It  etni  contains  an  admixture  of  bet  a- resin,  which  may  be  pre  dpi- 
Ited,  in  groat  part,  by  diluting  the  solution  with  a  large  quantity  of 
colioh  the  remi  thus  purihed  has  the  composition  5,  after  being 
\B,icd  to  12G^  for  18  hours,  and  the  composition  c  after  heating  to 
^6^.^  The  resin  heated  tii  176^,  however,  evolves  white  vapours, 
les  Its  odour j  aud  when  treatod  wit!i  alcohol,  leaves  a  large  rpmiiLity 

the  reddii^h  resin  d  Whind,  whilst  e  Is  dissolved,  d  it^  dejK>sitcd 
[mi  a  solution  in  boiling  alcohol  as  a  yellow  powder :  e  is  a  transparent 
i&ddiah-yelhjw  mass, 

2,  Commercial  mastic  boiled  for  somo  hours  with  water  becomeft 
hitc?,  opaque,  and  less  fusible,  probably  from  loss  of  volatile  oil ;  and 
to  residue  dissolves  in  alcohol  more  slowly  than  btjfore.  The  alco- 
dic  solution  is  evaporated;  the  residue  is  boiled  for  somo  time  with 
at-er  to  expel  adhering  alcohol,  and  afterwards  heated  to  100"  for 
S  hours,  whereby  it  becomes  soft  without  quite  melting.  Tlie  n|  aiue, 
Je-ycllow  resin  thus  ohtainerl,  and  als^u  the  melted  fine  reddish- 
bUow,  transparent  mass  fornied  by  furtlior  heating  bi  115"^  exhibit 

ck>mposltioiiyi  and  are  almost  ontii'ely  eolahle  in  alcoUol, 


iMr 


40  tf.  anon* 


^         / 

irtt> nm 


d  vsfdni  fcM^  Si  lioQn,ait» 

1  If  tfcc  qpmlioti  be  iiiH|iirii 
»  ito  npemnee  m  ^mki 
»lifJBrfw^aipoM,itiawhri 
rjr  (wUcii  imj  be  i«noTed  ta 
sv  «i>4  is  iKil  Anftife  ai  tSfki 
Bd^m  tliealflobofoMlilMit 
paiCBi  re«B  1,  wbici  ifMvl 
firiraiiift  QifB^Oi  or  Cimii 
!  bemting^,  aieiBfori;^  iimmh 
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ICO130 


WQrOO 


KMm 


wfAt  BJiiM  !»"■,  —  m.  Semi^add,     When  nn  aloDi 
I  «l  Ae  j^pii  win  ii  prot^Btated  bj  aJaotiolir 

tilBfed  (mm  tbe  white  |  r,! 

ft  fmrtiief  white  procipiiAtJe  td 
*  pcxtioB  off  wUf&  (o)  leoittiis  tmdl£is4:)tred  on  hdiSmg  ^ 
I,  wUbl  tbe  leK  (e)  b  (iepoailed  from  the  aJD^hot  on  c^c&iM 
■i  wnJM    When  the  aibcmt  fpadpttate  ib  boOed  with  alooM  iM 
: (ttot  in aiBoist  Ma^}  i  w&dmbm  ondisaotTod.  — c  5i«^<iA ' 
yellaw  at  100^,  and  meltxw  to  * 
at  177\ 


m  -*.»      5-70       . 

pw  —  4im     „ 


md  loiBiila  aeeording  to  Jolmitoii* 

57«       «.™         MM 
797       .„M^  a^ 

S6»        19« 
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Sihir^$aii  6/  ike  aipka-^r^im.  —  On  mixing  Ui©  alcobolk  ittia 
mi  aloabolie  ftnAmomaail  aolution  of  nitrate  of  stiver^  a  wbBe  Pf^ 
tnfo  Is  pn.xiucf'f!^  wliich,  when  washed  with  cold  aleobol  mid  inti  ^ 
149"',  Uixs  the  coni|xLsitioii  a. — ^If  thia  pnecipitatid  be  dtadolved  iilo^ 
uvtr  »lrt)hul,  tlit^  hli^^Ltlj  coloured  solution  deposits,  oa  cooUiir.  tbi fi^ 
b  <u|iitato  Iff  which  sUckd  iogc;ther  ia  a  dark  mass  »t  149*  saf  tastoiH 
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Bit  at  177^,  — The  eolutioni  filtered  from  a  and  mixed  with  more 
I  of  silver,  throws  down  c.     These  salts  are  represented  by  the 
aula  2C«*H»0\AgO,  or  20*^H?»0*,AgO  (Johnstoo). 

Analjses  hj  Johnston  (at  121'  to  lia"). 

0     G3'00    673&    .» 65*21 

H     8-30    ., 8-S4    8-53 

O     0'44    7'16 9'7fi 

AgO     .....      19  26    16*05     .»      16  60 

10000   »   looeo   10000 

B^a-rmn  or  (lifficultlf^  sohthle  rtBin  of  mastic.    Mastidn.  —  Observed 
Neumann  (Ckptm^  2,  3,  11)  and  Matthews  (^Nichohon's  Journ*  10, 
7) :  it  forms,  according  to  the  former  xrthj  according  to  the  latter 
of  mastic*  —  It  retuains  behind*  when  mastic  is  dissolved  in  alcohol, 
•  white,  trana  lucent  J  tough  residue,  which  may  bo  drawn  out  into 
threads,     Ou  boiling  with  water,  it  becomes  harder  and  leea 
ic,  but  recovers  its  elasticity  after  drying  at  149*-  —  When  heated 
elis  up  and  evolves  an  odour  of  rock-oil :  the  resulting  porona 
after  cooling,  is   brittle    and    richer  in  oxygen  than  before 
tuston).     When  burnt  it  smells  like  mastic,  not  lite  caoutchouc,  ^ 
16  not  perceptibly  flolubie  in  boiling  alcohol^  but  more  easily  soluble  in 
ce  of  the  alpha- resin  and  also  after  being  di-ied,  powdered,  and 
It  dissolves  in  ether  and  oil  of  turpentine,  but  not  in  caustic 
ah  (Johnston,  FhiL  Tmns,  1839,  132).  — Kunde  {BtrL  Jahrh,  1795, 
\;  Funke  {A,  Tr,  18,  2,  150);  Brande  {Bai.  Jahrb.  1608,  110) i 
onastre  (/.  Pharm.  8,  575), 

CalcTLlali<m  acoording  to  Johnaton*  Johnston, 

40  0 2^    .»      83  63 82  61 

aiH    81    .,.      10  80    .......      1101 

go    16    5-57    ......        6'3S 

C«E*03  Mil    267    ........    10000    .......    10000 

23,  Myrrh. — ^xom  Bal&amodendrofi  Myn'ha^  Yellow,  brown,  or 
idish,  With  white  flocks  j  translucent,  brittle.  Has  an  agreeable 
mr  and  a  somewhat  acrid,  bitter  taste.  Myrrh  rich  in  oil  has  a 
itral  reaction ;  that  poor  in  oil  is  acid  (Bley  k  Diesel).  Sp.  gr.  1-12 
-18  (Ruickholdt).  It  does  not  melt  when  heated,  and  takes  fire 
1  difuculty.  When  submitted  to  dry  distillation,  it  does  not  jneld 
ibelUfcrone  (Sommcr).  When  melted  with  hydrate  of  potash,  it 
"^  an  acid  resembling  that  obtained  from  guaiacum  (HIasiwetz  & 
ZdUchr,  CL  Fhfmiu  7,  285).  Wlien  treated  with  strong  nitric 
bi^  it  asBumes  a  black-brown  colour,  and  colours  the  acid  a  dirty 
iolet.  Biottiog-paper  moistened  with  tincture  of  myn'h  is  coloured  a 
lermanent  bluish-red  by  fuming  nitric  acid  (Martiny ;  Rnickholdt),  — 
4yrrh  dktUled  with  water  yields  a  volatile  oO  (xiv,  413)  and  water 
ftving  an  acid  reaction,  due  to  the  presence  of  formic  acid  (Bley  & 
Hesel) ;  at  the  same  time  a  white  resinoua  sublimate  condenses  in  the 

gper  part  of  the  retort,  and  the  myrrh  dissolves  almost  completely 
uickholdt).  Water  which  has  been  shaken  with  powdered  myrrh 
recipitates  lead-salts  (Bley  k  Diesel).  Myrrh  forms  with  alcohol  ft 
ale  golden-yellow  tincture,  leaving  a  white  residue  (Bley  &  Dieselj  N* 
ArcL  43,  304). 


AFnsDix  TO  cxmrauim 


Mjtzii  rmlMie  oO,  rem  (arrrrlraiX 

ttat  and  migTirffii.     Tlie  pnrlioB 
by  setilarml  aoefcmse  of  lead 

eSi^  (^  sijzxh,  uIm  fee,  tiil 

GolcNir  (f  Cr.)  in  stioB^  niirki  ic^^ 

potadi,  ooiiqileCaly  m  ftoetk  aeilacil 

IiqL    ItssolotiGiiiiialoQbcitlBreiArai 

n-0S  CLeoOBSpopdiiig,  aoocrding  to  Rislc^oidt,  to  the  f<)aA 
wkn  melted  mad  heated  to  16S*  for  some  Imc,  ll  fndi 
emjIbQub  cif  mod  water,    Tbe  tJiu»»reQt  nri-hrDu-n  r^^:^?. 
It%  wmniiit  w<  b  mdd,  nemrfy  insoluble  in  caostii' 
'  Ib  mlotml  tfid  elJier,  vitli  ibc  exceptjoti  of  m  fc^ 
,  on  tlie  mTwmgift,  74-79  p,  c  C,  8-00  H,,  and  IT  Si 
_  to  the  fcnmk  C*«ffW  (Boickboldt,  3".  Br,  Arch.  4..  .>.  . . 
^eldt  (Ji«i,  il<^m.  631,  59). 

n>e  pcraon  of  Kmrli  ini^iible  in  water,  bat  soloLle  !ii  itnai 
r>boL  k  nearij  Inamble  m  aqQeond  carbooale  of  9oda,  easDjr  fAm 
t  fai  etlier  and  dikrafanii^  aikd  la  the  extent  of  otne-half  in  tiiitj|l 
[  Miboo.    The  poftkiD  »>lnbl6  in  blstili^iiide  of  carbon  aastnaim  1 

ben  beatad  with  mtnc  add  (Eager,  Pharm.  CbtlraOaiSb^  1 
Ki8;^aaL2Uteir.3,4«»)u 

Tliiotiire  of  iDjiili  kepi  for  three  j^ars  was  f  liaredepislet] 

pde-jpdlow,  Bi£-«ided  pfisms,  barmg  an  add  ri :  1  iisible,  mte^  | 

naUe^  aolnble  in  hot  alcohol,  ether,  and  oiLs;,  also  ui  oaoatib  Mtadi^l 
mdpilaMe  from  the  last  i^oktiaii  bj  adds  (Landerer,  IkfmL  Hi 

Phnehe  {J.  J^arm,  20,  500;  Ann^Pharm.  37,  121)  dtsttngniifafi ^ i 
wfnlolcl  a  gnm-reain  of  unknown  origin,  doeehr  resembting  iq^ 
It  fonns  irregular  warty  or  striated  tear^  partly  plath.  iiK^ii 
I  and  covered  with  a  grey  powder,  and  partly  brow; 
Ifcf  concboldal  fracture,  and  lee®  wriukletL     Aft^r  »^Lii-,,i,g 
heriiig  myrrh-powder  and  washing-  with  aleohol,  it  is  uiodor^cis.  \ 
a  bitter  and  pepperj^  taste,  —  When  triturated  with  water»  it  foii-  - 
6pai]ue  mud,  or  with  more  water  a  nearly  dear,  alig^liUy  ookf«il 
eolation,  from  which  refiiu  is  deposited  in  the  forni  of  a  ydlow   - 
together  with  light  flocks  of  bassorin.    Akxjhol  throws  dowu  gam  i 
the  solution,  wmlst  mifrrhmdm  remains  in   solutioiu  —  Tho 
eolves  in  rilcohol,  from  which  it  i^  precipitated  in  oily  dropg 
but  is  insoluble  in  ether. —  MyirhoVilin  is  yellow,    tiopt 
highly  clastic,  neuti-al,  and  has  a  ixTsistont  bitter  and  acrid 
kUHUce^  ebiniiig  greasc-spote  on  paper.     When  •  :  t  mt-lti*  * 

It  ting  a  rt^HinuuB  odour,  and  carbouiflea  wi.  ^king-  ^ 

I  easily  iii  cold  water  and  completely  io  aniritonja  and  oaa^' 
Ihe  saturated  solution   tunis  green  with   nitric   iu!d,  —  T^ 
fculutipu  does  not  precipitate  salts  of  lead,  pn 
Iftilver*  but  yields  a  sVi^^it  precijjitato  with  i*r 
lyrrh*  'ulin  dissolves  easily  in  aJcnhol^  rthor,  - 

i>t  ill  olive  oU.    It  produces  with  tamiic 
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See  also  Martiny  (JciArJ.  f k 


itat^,  itiaolublc  la  cxc6bs  of  alcohol. 
^harm,  10,  25). 

Coneeruing  Myrrha  nova^  see  Bonaatre  (J,  Fh^rm,  IS»  281 ;  K  TV.  20,  2»  188)* 

24*  Olibakitm-  Frmilincefise.  ITtm. — The  Indian  variety  i a  ob- 
fcined  from  Bosweilia  saTata^  the  Arabian  from  jdwi^m  Kataf,  Yellowish, 
.nsliicent,  brittle,  covered  witU  a  mealy  powder,  and  Laving  a  dull 
piititerj*  fracture.  Sp.  gr.  1*221.  Becomes  tough  between  the  teeth  j 
L8  a  balsamic  odotir  and  an  acrid,  bitter  tasto,  It3  alcoliolic  Bolutioii 
ddens  litmus.  —  When  dii^tllled  witlj  water  it  yields  an  oil.  Melts 
] perfectly,  emitting-  an  agreeable  odour.  When  submitted  to  dry 
BtiUatioD,  it  yields  a  large  quantity  of  brown  empyrenmatic  oil  anil  a 
Ltle  acid  water  [no  imibelliferr^no  (Srimmcr)]  :  the  residue  contains 
krboii  aiid  ash  (Braconnot).  —  Olibanum  takes  fire  when  heated  in  the 
r;  with  nitnc  acid  it  formp,  according  to  natschctt,  an  artificial 
ittcr,  according  to  Schwanert,  campbretic  acid* 

Olibauu0i  ct)n tains  5  p.  c,  or  more  [4  \\  c.  (Stenhouse)]  of  volatile 
il  Bmelling  of  lemons,  5(5  p.  c.  of  rt^siUj  30  of  gum  [agreeing  in  pro- 
erties  with  gum-arabic  (Hckemeijer,  Kopfs  Jahrahtr*  1B58,  482)] 
nd  6  of  baj?Borin  (Braconnot,  Ann,  Chhn.  68,  60). 

The  resin  of  olibanum,  obtained  by  extracting  with  alcohol  and 
vaporating  the  solution,  is  rod-ycUow,  very  brittle,  tasteless,  softeni 
t  lOO"",  and  melts  at  a  higher  temperature.  It  dissolves  in  otl  of 
itiiol,  forming  a  rod  aolutitju  which  is  precipitated  white  by  water, 
^heif  caustic  potash  is  poured  upon  it  and  evaporated,  it  yields  a 
lightly  soluble  residue,  which  forms  a  thick  emulsion  with  water 
Braconnot), 

The  olibanum  of  commerce  is  a  mixture  of  two  resins  differing 
I  appearance:  or,  consisting  of  round,  opaque,  dull  arid  brittle 
ieccB,  which  quickly  become  covered  with  an  opaque  layer  imder 
Icohol ;  and  fi,  of  yellow,  transparent,  long  tears,  which  are  softer 
nd  less  brittle  than  a,  and  remain  clear  for  a  longer  time  in  alcohob 
b  picking  out  the  two  resins,  digesting  them  in  cold  alcohol  fof 
ieveral  days,  decanting  from  gum,  evaporating  the  solution,  and 
fating  the  residue  to  121**  for  16  hours,  the  residue  from  a  eantainfl 
4*15  p.  c*  C_,  9-D8  IL,  and  15*87  0,,  corresponding  to  the  formula 
l**!!'^'-     The  residue  of  h  m  pale-yellow,  brittle,  softens  at  104°,  and 

tains  78-04  p.c-  C,  10-72  H.,  and  11*24  0.,  or  2  at.  0.  less  than  a. 
ih  cases  gum  remaina  undlseolved  (Johnaton^  I^hiL  Tram.  IS$% 


25.  Opopokax.— From  Femla  Opopmax.  —  Reddish-yellow  and 
Pirty-whitc  ;  of  sp.  gr.  1'622  (Brisson)*  Haa  a  repulsive  odour  and  a 
Iritter  acrid  taste ;  reddens  litmus.  Contains  42  p.  c.  of  reein,  beside* 
'  gum,  caont^hoyc,  starch,  woody  fibre,  malic  acid,  bitter  principle,  wax, 
and  volatile  oil  —  It  forms  a  milk  with  water.  By  dry  distillatiou 
||Water,  acetic  acid,  acotate  of  ammonia,  brown  empyrenmatic  oil  [urn* 
elliferone  (Sonimer)]  and  charcoal  are  obtained  (Pelletier,  Anji,  Chim, 
f9,  90  s  BuiL  Pharrn,  4,  49).  —  It  does  not  yield  etyphnic  acid  with 
iiitric  acid  (Bottgcr  &  Will). 

The  resin  of  opopmnx  Is  red  dish -yellow  and  melts  at  50°*     It  is  de- 
DHiposed  by  warm  nitric  acid,  with  formation  of  a  yellow  mass  con- 
ining  artificiRl  bitter  and  oxalic  acid.  -—  It  dissolves  in  ammoniani 
&ht  and  eoda,  forming  reddish  solutionsj  from  v?b\di  \\  \^  i^T:^i6.'^\- 
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«Ioq2ici1  and  etkt 


Mad  i 

(FdfeiMr). 

€)lxPiMnsx  d%e«led  witli  Olid  aioolid  ud  etber  oC  8|i.  ^ 
ft  pale  l3rcnni*fga  aolnlioiit  fesn^  Ctt  evifionfioii  m  tnui^iunitlvevi 
'  ^  '  0  a  pmdHTodov,  iseitB  «t  100%  wd  wlien  k^t  it  tkl 
r  for  aoae  tuaa^  la  brittle  after  ooo&ig'.  After  mymg  fa 
^  cr  tira  at  100*,  tl  oonlalaa^  oa  Ike  averages  GS-^  pi,  e  OL,  91t 
O,  awl  SO-Od  0.,  ocmi^M»£^  to  the  fcnmda  G*H'^0>^t  wbea  i  l 

eiitngh*  lieated,   tte  prupottiofi  of 
2  perceoL  (Johiiitov  ilA  IVitM  I8I€^  3^ 


26.  Tamxish  op  xhe  Paspo  ImHAaa  (Msxioo),  ^-  ITsed  for  ootv^ 
111^  wood  and  calabaslies,  for  wlticli  u«pune  tbe  Tarmsh  la  apnal  q4 
m  thin  sheets  and  laid  opoc  the  wnod.  The  ocmtiii^,  which  la  eofi  il 
first,  bard^ia  in  the  air  wlthiMt  Cfackmg :  it  is  tioi  attacked  b?  ki 
water,  and  hot  sUghtlj  by  aloohol  uid  ouiaiie  |>ola«b. — ^  Tbe  mi 
vormft  ia  solid,  m^  ftiaUe^  of  ooodifiidd  &aetare^  heavier  than  viae^ 
inodorons  and  tasteless.  At  a  HItle  below  100*  It  heoomea  elaatieMli 
eaootchouct  but  loses  ita  elaflticitj  ou  ouolmg*  It  is  aombostihle^  di^ 
aolves  withoat  deoDmpositio^  in  oil  of  Titriol,  fiom  whic^  it  is  pradp 
tated  by  water.  It  is  insoluble  tu  aloohot,  ether,  and  volatile  aodtei 
oSa,  bat  swelb  up  yery  much  In  e^er  and  softeiia  wbeii  heatri  ii 
fatty  oik. 

The  Tamish  pinified  from  a  gr^n  remn  by  botUn^  with 
fonna^  bo  long  ae  it  rematns  moist  and  warm,  a  dirQr-wnitei 
jelly,  which  becomes  friable,  hard,  and  brittle  oil  coolings  and  n  id 
gcft  and  elastic  at  temperatures  below  100**.  Itcxmtama  70*72 pw<iC^ 
9*70  fl.,  and  19-58  0.  —On  boiling  the  Tamish  with  «miistle  potad^il 
£s8olve3  freely,  forming  a  soap  which  BolidifieB  on  cooUng  and  if" 
Bolves  in  more  water*  Adds  added  to  the  soap  throw  down  lb 
vamisb  as  a  fihinlDg  mas^  which  may  be  drawn  out  in  ^iael%  mi 
dries  up  in  the  air  to  a  brittle  mass  melting  at  130%  loemg  thenlf 
the  remainder  of  its  water  and  acetic  acid,  after  which  it  dlssdm  k 
all  proportions  in  alcohol^  ether,  and  oil  of  tuipentioe.  It  cotilaliii»  Bi 
the  purified  varnish,  70  ID  p.  c>  0.,  lOBO  H.,  and  19*^1  0*  (Booaniiglril^ 
Ann.  Chim,  Fhj9,  52,  216;  J.pr.  Ch&m.  3,  825), 

27.  Sagjlpehum.  —  From  Fenila  permca  f  Yellow,  brown  or  wdrii 
conglomerated  granules,  having  an  odour  of  garlic  and  an  aaid  hBlir 
taste*  Softeni  in  the  hand^  but  does  not  melt  at  a  higher  teanpontoa 
Contains,  according  to  Brandes^  volatile  oil^  two  reelmi,  baaaomt  frnk 
malic  acid*  ash,  and  impmties.  —  It  yields  umbcUifeTone  by  diy  disS* 
lation  (Sommer),  and  when  treated  with  nitric  acid,  forms  alji^ibiiictf 
other  acids  (BHtger  &  WilL  —  Brandes,  N,  Tr.  2, 2,  ^7;  P^Oeim.BA 

The  volalilo  oil  of  Bagapenuni  is  obtained  by  distil]aticMi  with  walci^ 
It  Is  lighter  than  water,  yellow,  limpid,  and  has  a  wipalUmtoiomd 
garlic.  When  exposed  to  the  sun  and  dr,  tbe  oil  fa  oonTertad  aibft  i 
transparent  varuiah,  acquiring  at  the  same  time  a  aoaeU  of  tmcntte 
Strong  nitric  acid,  when  heated  with  it,  turns  it  thick  and  ytwwii^ 
red,  with  formation  of  oxalic  acid.  It  assumes  a  dark-ns4  oofeiir  lM 
'  of  vitriol^  and  dissolves  in  alcohol  aud  ether  (Brandea)* 
JhiQ  alQohoUo  extract  of  aagapenum  is  resolved  by  etliGr  bl9 1^ 


I 
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RESINS  (SAKDARAC),  ^^^*  429 

resins*  a.  The  f««wt  insohihle  in  ether  is  brown-yellow,  brittle,  inodo* 
rouB  and  tastelesB,  and  fusible  when  heated*  It  disBolves  easily  in 
wann  caustic  potash  and  in  alcohol,  but  is  insoluble  in  aqueous  am- 
mouia  and  m  volatile  and  fat  oils.  —  b.  The  rmn  soluble  m  alcohol  ib 
»©d-yellow,  transparent,  tough  at  first,  and  has  a  slight  odour  of 
Mgapeuura,  and  a  mild,  afterwards  hitter  taste.  It  melts  whcu  wanned, 
sud  dissolv^eB  with  dark-red  colour  in  oil  of  vitrioL  It  tUssolves  slightly 
in  aqueous  ammoniaj  partially  only  in  caustic  potash,  easily  iu  alcohol 
and  ether,  and  very  slightly  in  hot  oil  of  turpentine  and  oO  of  almonda 
(Brandos). 

Sagapenum  treated  with  cold  alcohol  of  sp.  gr.  0*83  yields  a  pale- 
yellow  solution,  a  considerable  residue  soluble  in  water  remaining' 
behind*  The  pale-yellow  resin  which  reraains  on  evaporating  the 
alcoholic  solution,  has  a  strong  smell  of  garlic,  melts  at  lOO"',  and  givea 
up  to  water  when  repeatedly  boiled  therewith,  a  substance  having  a 
bitter  and  onion-like  taste:  the  residue  dried  at  110^,  dissolved  m 
alcohol^  again  evaporated,  and  dried  at  Q&°^  is  semifluid  and  containa 
6t)*0tj  p.  c.  C«,  8'51  H,,  and  21'43  0  :  after  being  melted  for  some  houre 
at  100**,  it  is  darker,  but  still  remains  sticky,  and  contains  69'84  p.  c.  0,, 
BrU  H,,  and  21-53  0,  (Johnston,  FhiL  Trmm,  1840,  361), 

28p  Sajtdarao.  —  From  Th^ja  artkulaia.  Pale-yellow  translucent 
resin,  brittle  between  the  teeth.  Sp,  gr.  105  (FfaEf),  1  002  (Brisson), 
Moderately  fusible :  does  not  yield  umbelliferoue  by  dry  distillation 
(Sommer).  Digaolvea  in  caustic  potash.  —  When  boiled  with  water 
it  yields  a  bitter,  slightly  acid  Uqnid :  an  alcohoUc  solution  of  the  resin 
previously  boiled  with  water  reddens  litmus  strongly,  and  even  on 
precipitating  the  alcoholic  solution  with  water,  but  little  acid  is  taken 
up  by  the  water  (Bouillon  ;  Lagrange  &  Vogel).  Sandarac  dissolves 
easily  in  alcohol ;  according  to  Giesej  in  cold  alcohol,  with  the  cxcep* 
tion  of  the  sandaracin*  It  dissolves  rapidly  in  cold  acetone  (Wieder- 
bold),  and  in  cold  cresote  ( Reich enbach)* 

According  to  Unverdorbcn  {Schw,  60,  82)  and  Johnston  {Phil  TranSj 
1839,  293)  sandarac  appears  to  contain  three  different  resins ;  gamma- 
lesin,  preci  pi  table  from  the  alcoholic  solution  of  sandarac  by  alcoholic 
potash,  and  alpha  <  and  beta -resins,  which  remain  iu  solution  and  are 
separable  by  alcohol  of  60  p.  c,  in  which  the  alpha-ream  ia  more  parti- 
cularly soluble. 

Aipha-resm,  —  Its  alcoholic  solution  reddens  litmus.  It  ie  very  solu- 
ble in  ammonia,  and  is  precipitated^  for  the  most  part,  unchanged  on 
boiling.  It  dissolves  iu  carbonate  of  soda  on  prolonged  boihng,  and  easily 
iti  caustic  potash,  from  which  it  in  precipitated  as  a  semi-fluid  mass  by 
excess  of  potash,  and  also  by  salt??.  It  dissolves  in  alcohol,  ether,  and 
oil  of  turpentine,  bat  to  the  extent  of  one*half  only  in  rock-oil, 
although  the  two  portions  have  the  same  properties  in  other  respects 
(Unverdorben), 

Beta-resin. — On  extracting  the  alpha-reein  with  alcohol,  the  beta- 
resin  remains  behind  as  a  semi-fluid  mass  which  hardens  when  boiled 
with  water-  It  has  an  acid  reaction.  Dissolves  easily  iu  ammonia^ 
and  is  deposited  from  the  solution  only  on  complete  evaporation,  not 
on  simple  bt:)iling.  It  is  (partially)  precipitable  from  its  potash-solution 
by  excess  of  potash :  the  oily  potash-resin  dissolves  easily  in  alcohol, 
but  is  inaoluble  in  ether.  —  The  beta-resin  is  easily  soluble  in  ab^l^ij^ 
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^  etber,  and  oil  of  cummin,  hat  laacdutile  in  rock-oil 
i  (Unv^rdorbcn), 

a-rtsin,    Giese's  sanAtraeim  (Sck^r.  J,  9. 
dpittite  prod  ti  ceil  bj  alcoholic  polaafa  io   an  u 
'iftBdai«£  la  boiled  repeat^^dly  with  84  jk  c  alcoliAjL, 
tild  amiioiiud  of  tlie  beta-reein  with  potash  :  th<.*  rt 
rmoR  with  potafih  is  then  dissolved  id 
aposed  bj  hot  hjdrochkHic  acid.  —  White  difBic  \ 
J  m  siightlj  add  reactioii.    It  takes  up  aiiiJiKfii};&  wjimiut 
iuhle  in  water.     Dissolve  easily  la  cftusttc  potafithf  and  it  f^ 
filahle  «s  a  j^ij  b^  ei:oess  of  potash.    Solable  in  ab^ohitft  and  &  ^ 
{w  c  akolioli  hot  not  ui  thai  of  60  p,  c     Diaeolines  in  ether  hnl  &» «  ' 
vabtile  oilfl  (UaTe9Yiart»eo).   Oieee's  aaadamclu  m  precipitated  fm  fH 
elhes^  sointioii  ia  wliiti'  iixrks  by  alcohoL 

TUi  gaiaiaa-resiii  ap^iears  to  be  id^ltcal  with  the  fiffl  tvo  ^ 
Ts  reiiiifi*    a-  A  oonoeatrmted  syrupy  solutioti  of  §8adtn«  li_ 
wbdQ  difasted  with  a  large  qnacitity  of  alcohol,  dqicmts  nl 
flocks,  which  after  washing  with  aleahol  a^  To^lf  « 
re  iDodionias  and  tasteleae :  titey  do  %ol  midergu  ali^raSai  i 
^^  hut  cake  mgether  &l  150*^  with  ooloratsoa.     They  coaUia  Tftf 
te.  C^  ^^1  H^  Md  13~77  0,.  conespondiDg  with  the  fonuula  C"BV. 
— ^i.  SiTiiiir  aoiotioii  of  oiustie  |iotash  or  lumps  of  the  gdhd  hftaH 
'  *  ^  to  wfr  ooaoBBtrated  alcoholic  Bolution  of  sainiaiae,  t 
cf  potasb-reein  (the  gatnzna-resiii  of  T^nverfkirbeo), 
rem  (alpha-  and  beta-resin  of  Vn^erdarbcti)  iBmaiat  m 
nm  pmcufiMm^  washtd  with  hot  alcohol  doc»is|ioeed  If  ^ 
brio  wad,  wad  porified  by  repeated  baiKo^  with  aknbol  col  «ft 
ft  yieUs  a  pey  liiahle  ievii»iiidttiigat  260*",  and  oontauMigK'f 
^6.  C^  ^^  H.,  ft&d  16*41  Ol,  oofrwyogidaiig  to  the  fonnula  099 

"k&m  fran  whidi  Ike  iKyiaeli-reeii&  has  baea  mpgiid 

-,  pPBcMlated  by  wal^^r  and  hydtochlcHie  ^d,  a  kivk 

of  m  Im  yeOaw  cxjlonr,  wluch  ^>fteii0  at  100",  and  m^m- 

]y  eohhle in  oold  akohol  and  cold  ether.    Afiw  dvying  («• 

» al  M^  wberety  &  kydrocmrtioti  eeeim  to  be  ralatiftK^  It » 

n  13  p.e.  a.  9^  H.,  and  16-0$  O.,  canrespandhig  wkh  «i 

_jlaC»ii"0-CJoliii«tfw). 

ODttcermQg  {ham  Sic^^pnpii,  eec  PecVoU  (^.  ^.  ArtA.  lOS,  n). 

J^>.  TiCtll4tt^<».     The  HV*  imdioM^  froiD  /Im^  to«fwf.^,  ta  «# 


,  t>pai]iie^  V 
,  and  aoltii 
arvimatte  ta^ite*, 
\%]ih  water.—  . 
/en,  tmiismn 


.A  alcoboL    Has  an  &..  -i^ 

Jill  the  pieeeDoe  of  vohbiiU*  uil  «^ 

Iff  an  agreMbf'  \ud  Wtf 

I'l  dls'.^lTefl  com\     .  ,.    u  ik^W 


Acvvrdin^  tu  Sommcri  it  does  not  fidd  nmbdHferoue  by  diy  dtftflt**^ 


a  lUmi  Sam  coatotai v  0^f$m. 


^,4  UI  alkcTiiil  depoelta,    Goocemiiig  ita  or^ 


FOSSIL  EESINS   (AMBER). 


431 


iee  GSppert  (Fog^.  aS,  024;  H,  Br,  Arch.  11,  2(il.  —  B€rL  Acad.  B^r. 
isSBi  449  J  Fharfd.  Cmtr.  1853,  616)>  —  Yellow,  tmnsparent  or  trauB- 
laoent,  also  white  and  opaque ;  ep,  ^,  1"065  to  1*070  ;  hard,  of  smootlij 
ConchoidaJ  fracture  j  strongly  negatively  electric  when  rubbed.     In  liot 

Kil  it  becomes  so  soft  that  it  may  be  bent,  but  it  is  not  fusible  with- 
rut  decomposition.     Inodorous  and  tasteless* 

Pur©  transparent  and  shghtly  coloured  pieces  of  amber  oontaiu,  on 

K'  ae  average  (after  cleductiiig  0*19  p.  c*  of  aah),  78-60  p.c,  C,  10' 19  H., 
0'90  0.,  and  0*22  N.  (Schrotterj  Fogg.  59,  64).  It  contains  also  sul- 
phur in  the  form  of  an  organic  compound,  amounting  at  most  to  0^48 
ti*c.,  so  that,  on  submitting  amber  or  tlie  pottioti  of  it  soluble  in  ether 
Id  dry  distillation,  hydiDsulphuric  acid  ia  evolved  (Bandrimont,  CompU 
ftmL  58,  678).  —  It  contains  a  gmalJ  quantity  of  fragi*ant  oil,  succinic 
icid  phe  white  nsore  tlian  the  transpareiit,  the  former  tasting  dia- 
litictly  acid  when  chewed  (Recluz,  J.  Chem.  7nM.  15 j  27G)],  a  resin 
iaaily  eoUible  in  alcohol  f  alpha- res jji),  a  second  resin  less  easily  soluble 

Rbeta-reain),  and  an  insoluble  reeiu  (gatnma-resia)^  amouuthig  to  mor^ 
han  90  p,  c.  (Berzelius). 

When  powdered  amber  is  repeatedly  exhausted  with  warm  ethefi 
Irhich  leaves  gattima^resin,  and  the  liquid  m  evaporated,  there  re  main  a 
§  maes  smelling  of  turpentine  and  yielding,  by  distillation  with  water, 
^  volatile  oil  having  au  odour  of  pe[>i>ermiut  and  rosemary,  whilst  the 
lesidual  water  contains  succiuio  acid  and  deposits  a  yellow  mixture  of 
fwo  resins^  The  same  resins  may  be  extracted  from  powdered  amber 
hy  warm  absolute  alcohol,  and  freed  by  boiling  with  water  from  volatila 
joil,  succinic  acid,  and  a  peculiar  body  which  prevents  the  ciystalUeation 
©f  the  succinic  acid,  A  solution  of  the  yellow  resinous  mixture  in 
'l>o!ling  alajhol  of  sp.  gn  0"84  deposits  the  beta-reain  as  a  wljite  ^Kiwder 
"fin  cooling  and  partial  evaporation,  whibt  the  alpha- resiu  ia  obtained 
fey  the  a^mplete  evaporation  of  the  filtrate  (Bcrzelius), 

Alpha-ruin.  —  Yellow  and  transparent;  still  smelling  a  little  of 
■rolatile  oil.  It  yields  with  caustic  potash  a  pale-yellow  scilutioa  preci- 
yitlfcble  by  excess  of  potash,  and  from  whieh  acids  throw  down  a  white 
jelly.     Bis  solves  easily  in  alcohol  and  ether  (Berzehus), 

Beta-resin*  —  White  inodorous  and  tasteless  powder,  melting  only 
^t  a  high  temperature,  with  incipient  decomposition.  It  forms  with 
caustic  potash  a  colourless  solution  from  which  acids  precipitate  a  jelly 
resein\?ling  hydrate  of  alumina,  which  m  white  and  earthy  when  dried- 
The  alkaline  solution  is  precipitated  by  excess  of  caustic  potash ;  it 
'leaves  on  evaporation  a  white  opaque  mass,  which  when  treated  with 
waler,  remains  for  the  most  part  undissolved.  —  Tbe  resin  dissolve^ 
lightly  ui  t'lfkl  alcohol  of  sp.  gr.  0"84,  and  yields  vi'ith  the  bfuling  liquid 
1  siuliUion  from  which  it  is  deposited  on  cooling,  ia  a  mass  which  ad- 
lleres  ^rmly  to  the  glass  j  absolute  alcohol  and  ether  dissolve  it  moret 
'^sily,  and  leave  it  as  a  0ne  powder  on  spontaneous  evaporation,— 
When  the  mixture  of  alpha-  and  beta-resin  Is  dissolved  in  aqueoua 
potash,  and  the  solution  is  evaporated,  there  remains  a  residue  front* 
*hich  water  and  alcohol  extract  tho  compound  of  the  alpha-resin,  leav- 
ing that  of  the  beta-resin  undissolved  fBcrzelius). 

Gamma-reshu  —  The  gamma-resia,  iieated  in  the  air,  emits  fiimea 
imelhng  of  heated  fat,  swells  up  without  melting,  and  turns  black-s 
brown,  and  is  then  soluble  in  alcohol  and  in  ether.  When  heated 
"without  access  of  air,  it  melts,  and  on  cooling  solidifies  to  adark-hrowit  | 
re  of  regiiis,  from  wMdi  alodiol,  eth 
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m  hot  GAOsSic  aodi^  nl 

off  fames  and  jfU^  * 

horn  wbi^  cold  ««t9 

( ^  tfaft  r  n  €■■  of  9odi  eoniainb^  m  fttle  rwa  sad  s^oodiiic  adip 

(Benin,  Ayp,  12, 419]L 

What  mmber  m  csbttsted  with  etlv,  the  tlDCtai^  evaponH 
Mid ll»naiBel»aBdwltli materia ei^oOer  and  wiatlie otl  tVft 
lesnni  an  <spa4M^  Wide  f«aa  (#  apreeaUe  odour,  arifteaiag  at  90", 
and  beeomoi^  ftiid  at  170*  i  afte  airitiii^  It  aoHeiks  cpo^f  at  10(^ 
is  tfrna^Micnt  and  barder  tbaa  belong  Wbeo  subjected  to  dij 
lacmv  it  fieldi  iieaHj  as  nnoh  aooctDie  acid  as  tbe  asiber  from 
it  ia  dstaioed.  It  csmimm^  im  the  aven^  76*49  pk.  c  C^  10*08  E> 
aad  11*43  O. — Tba  aatber-Rsra  meolDbfe  In  etber  does  Bot  yield  lo^ 
dale  acidf  ei^n  aft^r  heatiaf  wi^  aulpbaric  add  (x«  10^)  (^chf^tti^ 

Tlie  poitioii  cxF  aoiber  msohilile  in  ether  aad  alooliol  (Forthlniiiatrt 
anceiala)  eoolabis  79-69  p^  c  C^  10^22  H^  aod  10*19  O,,  aud  haaOai* 
fore  the  same  caonpoattion  as  sjItic  aod  (xvil,  B18).  - —  Tha  aeiUb 
poftioa  is  a  mixture  of  boloretiii  (p.  434)  and  saccmiji^  c^mtainllig  7M 
p.c.  C,  10^07  U^  and  ll-SB  0.:  its  fioliitiou  in  hot  aloobol  deMlll^ 
on  oooling,  flocks  resemblm^  boloretin  (Foft^ikamniier,  Amm*  Mai^ 
41,  47), 

Amber  when  submitted  to  d^  diMillatiomf  mdta^  timia  bcowfi,  ffirtb 
up,  evolves  carboaic  acid  and  combtietible  gaa.  togietlier  with  waitf 
containing  snodnic  ;icid,  acetic  acid,  and  empjreiiniatic  oH  {Sfirim 
iuQcini),  and  yields  a  snblimate  of  succinic  add  and  a  distillate  ormswS- 
ing  of  fir&t  a  thin,  and  afterwards  a  thick  empjremnatic  oil  (^v,  S^); 
a  residue  soluble  in  akohol  and  oils  is  left  bchliid  {Cplophonium  mem^ 
—  The  reiiidue  when  furtber  heated^  bolls  up  strott^j  and  jUiii 
brown-yellow  oil :  the  residue  turns  solid,  carboniBea,  mid  girm  rf 
yellow  vapours  of  chrysene  (xv^  1)  and  enecLStereua  (^m^  2481  UmAm 
with  carbonic  add,  bydrocarbouB,  and  a  little  water.  *-*  Ko  nmbdi&M 
is  found  amongst  the  products  of  distillation  (Sonuner), 

Amber  is  violently  attacked  by  mo^ierately  warm  nitric  add  d  *ft 
gr«  1*S4  :  the  solutiou  obtidned  by  boiling  for  some  days  depoaits  wA 
water  a  large  quantity  of  pale-yellow  flocks  soluble  with  brtiwa  cAom 
in  ammonia^  and  contains  oimphiBtic  add,  0*H**0**  (Schwaoeft.  A^ 
Pharm,  128, 122).  —  Oil  of  vitriol  digested  with  amber  at  a  ffeollolMt 
forms  a  brown  solntion  from  which  water  throws  down  ycUow  thdt$ 
OQutaining  sulphur  (Unverdorbeu).  Hot  oil  of  vitriol  producea  a  bM 
reein  (Hatchett).  —  On  rapidly  distilling  powdered  amber  with  hyii^ 
chloric  acid»  there  pass  over,  besides  suoduic  acid,  yellow  laoiM^ 
which,  after  washing  with  hot  water,  may  be  purified  bj  wyiw 
cryAtallisatiau  from  absolute  alcohol*  They  form  micaeeoof  ludlMb 
lighter  than  water,  Boft,  opaque,  inodorous  and  lasti'lcss^  mcititf 
at  85''  to  86';  boiling  above  300",  oontabiog  S5-41  p.  a  C  •» 
15*71  H.,  or  equal  numbers  of  atoms  of  carbon  and  hydro>gea,  lai 
diff taring  from  chryseHe  (Bley  &  Diesel,  N.  Br.  Arch.  55, 171),  —  Wha 
amber  In  ljoilo<l  with  cKcet^a  of  jiotash,  the  liquid  contains  wncdBicwM 
and  a  small  quantity  of  ^cslL^  which  diasplves  iiartially  In  water  iflirtt' 
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removal  of  the  alkaliue  liquid  (Berzelius).  Alcoholic  potaah  acts  m  a 
eimilar  luaaner  (Unvcrdorbenj  Pog(f.  8,  407),  The  mixture  of  concen- 
trated cauetic  potash  and  powdered  amber  evolves  ^hen  boiled  to  dry- 
ness an  odour  of  camphor,  and  yields  a  distillate  of  amber-camphor 
(Heich,  iV,  Br,  Arch,  51,  26). 

The  amber-camphor  jiist  mentioned  is  obtained  bj  distilling'  powdered 
with  ^th  its  weight  of  potash  and  a  large  quantity  of  water,  and 
ts  to  Y^ths  p.  c*     It  resembles  common  camphor,  has  a  peculiar 
snetrating'  odour,  and  is  isomeric  with  borneol  (xiv,  332),  but  acts 
ae  jKJWerMly  ou  polarised  light,  rotating  a  ray  to  the  right  (  [a]^'  = 
4'd*)*    Vikf^  borneol  it  fonna  with  hydrochloric  (xiv,  :i53)  and  stearic 
actdB  (xvii,  125)  compounds  from  which  pt.itash  se[>ai"atcs  it  unaltered; 
it  is  likewise  oxidised  by  nitric  acid  to  a  compound  isomeric  with  com- 
mon cami»hor*     It  appeal^  to  exist  in  amber  in  the  form  of  a  compound 
ether  (Bert helot  &  Buignet,  Cmnpt.  rend,  50,  60*5 ;  Amt,  Fhaj-m.  1 15,  244)* 
Boihng  water  extracts  from  powdered  amber  a  small  quaHtity  of 
8tiecinic  acid  (Gehlen),  —  Akohoi  and  ether  extract  the  acid,  together 
-irith  volatile  oil  and  the  soluble  resitis  (Berzellus).     It  is  nearly  in- 
ooluble  in  acetone  (Widerhold),  quite  insoluble  in  fusel-oil,  valerianic 
aldehyde,  valerianic  acid,  and  valerate  of  amyl,  bat  swells  up  in  these 
liquids  ;  slightly  soluble  in  mrbvUc  acid  (Runge) ;  swells  up  in  creoBoUy 
and  dissolves  more  abundantly  than  eopal  (Reichenbaoh).     It  dissolves 
ill  20  parts  of  cajtput-mi  (Dra|:M:'r),  is  insoluble  in  rock-oil  (Sauseure), 
mot  perceptibly  solnble  in  casior-oil  (Stick el)  ;  other  volatile  and  fat  oils 
dissolve  amber  either  not  at  all  or  very  sparingly,  if  it  has  not  been 
Itered  by  fusion* 

2,  AirBRiTE.  Occurs  fn  pieces  of  the  size  of  the  head  in  the  ligiuta 
|©f  Drury  and  Hunu,  New  Zealand.  Amorphous,  scmi-transparentj 
it  tie,  with  a  conchoidal  fracture  and  yellowish -grey  colour,  Sp,  gr, 
|l*034atl5^*  Combustible-  i^oluble  in  bisulphide  of  carlwn,  leaving 
I  an  amorphous  white  mass  i  insoluble  in  boiling  alcoholj  ether,  oil  of 
Iturpentine,  bensteue,  and  chloroform.  Decomposed  by  melting  with 
[hydrate  of  potash  or  by  boiling  with  nitric  acid  (v,  Hauer),  ContainHj 
Jnccording  to  Maly,  76^53  p.  c.  CI,  10-48  II.,  and  12*8  0.,  with  0-19  p.c, 

t>f  ash,  coiTe8|K>ndingtothefoi'mulaC'*lI'H>(v.  Hauer,  Kopp*i  Jahre^ber. 

^861,  1034), 

.B.  Amtiikacoxene* -From  Brandeiael  near  Schlau  in   Bohemia, 
ara  between  shale  in  brownish- black  brittle  layers,  2 J  lines  tliick. 
_    gr,  1"18I.     Combustible,     Melts  easily,  swelling  up.     Contains  11 
pre.  of  ash,  the  remainder  consisting  of  75^3  p.  c»C,,  6*'i  IL,  and  18-5  0. 
I— It  dissolves  partially  in  warm  ether,  leaving  a  black  powder*     On 
i€fVai>omting  the  ethereal  solution,  there  is  deposited,  when  the  ether  is 
'reduced  to  one-half,  a  brown  powder  cont^iining  81  47  p.  e*  C,  B-71  H*, 
and  0*82  0, :  in  the  unaltered  state  it  is  insoluble  in  alcohol,  but  after 

I  drying  at  100**,  during  which  it  absorbs  oxygen,  it  is  partially  soluble 
|u    that   hquid.     According   to   Laurentz,   it  is   represented   by   the 
fonBula  C*^I1»'0'  (Laui^ntz,  Wim,  Acad.  Ber-  21,  271 ;  J.  pr,  Chm.  69, 
i28). 
biti 
rroi 


4,  AsFHALT,    Closely  related  on  the  one  hand  to  the  fossil -reslnay 
bitumen,  and  rock-oil,  and  on  the  other  hand  to  coal,  but  distinguished 
^from  the  latter  by  its  fusibiHty  and  its  eolubility  hi  oil  of  turpentine. 
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It  either  occnra  in  the  separate  state  (Erdptch ;  Judmpech)  i*r  is  nl»i.i!nfd 
from  earthy  asphalt  by  boiling  it  with  w^ter  {Goudron).  —  I  ■tie 

lumps,  of  sp.  gr,  1-07  to  M7,  brittle,  and  fi^equoutly  \vi...  ..  ^ ,  .iiy 
lustre.  The  asphalt  obtained  by  iKriiiiig  the  earthy  Kfibfttawn^^  mti 
water  is  often  soft,  elastic,  and  etickyj  or  soften**^  with  tin-  •'  -♦.♦>)  4 
tlie  hand.     It  burns  with  a  pmoky  Rame.     Dij&snlves  witli  hit 

111  oil  of  vitriol,  generally  only  partially  in  ether,  but  corn:  ml 

of  turpentine,  with  the  exception  of  eattljy  impurities,     A  ■an 

up  little  or  nothing.  Caustic  piitash  dissolves  asphalt  (fppin  tue  ik^id 
Sea?)  according  to  Thorey,  but  itot  that  from  Dax  (Volcki*l^  n^ir  that 
from  Bentheim  (Strom eyer,  —  Thorey,  Ctrf!.  Chem.  J,  6,  5l>)- *— A^jihilt 
from  Bastenues  (Meyrac,  J.  PTijfs*  d4^  128)  i  from  Mexio*  iR**i*fmn!t, 
Ann,  (ks  Mines  [3]  1^,  224;  Ebelmen,  AntK  ff«r#  Jt/inf^,  ' 
BouiBshiganlt  Ann.  Chim.  Phf$,  7* J,  442);  Kersteu  on  i%^\\- 
island  of  Brazza^  Dalmatia  {J,  pr,  Chan,  35,  271);  Stnun 
H.  Bivtm,  Jahibuch  1861,  189);  Wetherill  {Kenn€foU*s  Jul 
140);  Hermann  {J,  pr.  Chem.  73,  230), 
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The  hitumen  of  BecJttJbronn  In  Alsace  occnrs  muped  wif ' 
is  purified  by  boiling  with  water,  during  wliich  the  purtM-  I  ^ 

to  the  surface  and  is  skimmed  0^.     It  is  tough  and   dark-br\>wii»  wii 
after  being  diBsolved  in  ether  and  evaporated,  contains  85-9  p.c^ 
1125  H„  and  2'85  0*     Wien  distilled  with  water,  or  when  heatejj 
250''  for  some  days,  it  yields  a  dlHtillate  of  pefroirfir :  the   re«ii« 
asphaltene,  forming  a  black  shining  ma^s,  havujg  a  e^>iu*hoTdaJ  fr 
Boftening  at  100%  and  burning  like  a  resin ;  it  dissolved  in  eihof 
in  volatile  and  fat  oils,  but  not  in  alcohol.    Asphaltene  is  oblaiTifO  il  • 
purer  state  by  heating  bitumen  to  250* for  40  or  50  hourg.     It  omUi* 
74'2!5  p,  c,  C\,  9"9  IL,  and  15  87  0,.  correspondhig  to    the  fiKTuaA 
C-*I1*»0'.  —  Petroleue  is  pale-yellow,  of  sp.  gr,  0  891,  mud  btjil^^  • '  '^^ 
It  is  inflammable.     Its   vapour -density  is   Ii'4l5   (ciilc    for 
9*429)p     It  contains  87vl5  p.c.  C„  and  12'28  H„  corrf^^poodiiti; 
fomiula  C«U*>  (ealc,  8«23  p.  c.  C,  11*77  H.)  (BoMftiiigsiili,  i- 
Vkim.  Phtjs.  64,  145). 

The  brownish-yellow  asp!ia1t*oil  obtained  by  f h©  dry  di-^tiflftU^i  ^ 
the  mphttH*siomof  Nmcnhurg  m  iron  cylinders,  when  stibmittrd  lo  fnc* 
tional  distillation,'  passes  over  for  the  most  [lart  between  I^'^^himI  %^* 
the   t?malk*r  fM]»rtion  disttlling  at  200^250',  and  W^\  U*  ti^H- 

thick  r^fSjdue,     Both  jKirtions  have  the  same  cjcii«(i#,-  l^i*.^- 

a,  ll'fil  H.,  and  0^fi:5  00  but  differ  in  8p<.^citie  grn^iiv  u*?***  ^ 
0*868).     They  ate  violently  attacked  by  nitric  mdd^  v^kivh  lUiTtft* 
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them  into  resins,  and  are  diseolved  to  the  extent  of  one -half  by  oil  of 
vitriol,  forming  red  solutions*  The  undbflolved  portion,  again  treated 
'witJi  oil  of  vitriol  and  cauatic  potash,  distils  bet  woe  n  120'^  and  250"*, 
the  distillate  varying  in  specific  gravity  between  0  784  and  0-867,  but 
containing,  at  all  the  different  boiling-points,  an  amount  of  carbon  and 
hydrogen  agreeing  with  the  formula '0*1P  (87*31  to  b7-5J*  p,  c.C,  12-30 
to  1'2'6D  n,)  (Vd€kol,  Arm,  Pkarm.  87,  13J)>  See  also  v,  Perger (  B'^e^, 
Acad.  Ber,  35,  489), 

5.  Bkeengelite,  —  Occurs  in  large  qiiantitiea  in  the  province  of  St. 
Juan  de  Berengelu*  100  miles  from  Arica*  —  Dark- brown,  hard  masgj 
triturable  to  a  yellow  powder.  It  is  insoluble  in  w*at-er,  but  disaolves 
abundantly  in  cold  alcobol,  which  leaves  it  on  eva|>oration  \\^  a  trans- 
pariL^nt,  red,  sticky  maas^  becoming  brittle  only  after  some  months-     It 

I  dlBBoivcs  easily  in  ether,  and  in  a  boiling  dilute  solution  of  caustic 
potash^  from  which  it  is  precipitated  by  acids,  but  is  insoluble  in  strong 
caustic  potash*  It  is  precipitated  from  ite  alcoholic  solution  byuentrjU 
WTE^tate  of  lead*  The  crude  eurtii-resin  contains  71  01  p-  c*  C*,  0*28  II., 
and  M)"71  0,  The  residue  left  on  evaporatifig  the  aJcokdic  sol ut inn 
contains,  at  100%  72  81  p.c.  a,  11*37  IL,  and  17'82  0.  (Johnston,  FhiL 

.  Mmf.  14,  89i  J.  pr.  Chem.  17,  110:  further  FhiL  Tram.  1^40,  346)* 

6.  BoLOEETDC,  Occurs  in  the  bark  and  wood  of  fosail  pines  from 
Danish  peat-bogs,  and  more  abuJidantly  in  a  grey  earth  found  in  hrdlow 

L  fossil  piiie-trnnkB ;  also  in  peat  from  Jylland,  and  in  freshly- dropped 

f  |ane-ncedles.     The  portion  of  amber  eoluble  in  ether  contains  boloretin. 

I  —  It  is  extracted  from  these  bodies  by  boihng  with  alcohol,  from  which 

lit  is  deposited  as  a  gray  powder  on  ccfoUng;  and  may  be  purified  by 

I  repeatedly  dissolving  it  in  boiling  alcohol,  or  by  precipitating  the  alcoholic 

oliition  witli  neutral  acetate  of  lead,  whereby  colouring  matters  are 

Dwn   down. "- It  forms  white  amorphous  flocks,  melting   at   75", 

ampofiible  by  anhydrous  phosphoric  acid,  with  fonaatlon  of  cmpy- 

a&tic  oil*    Contains 

From  pine  needles >     73*46  p.  c*  C,  11  50  H-,  and  15*04  0, 

From  Jylland  peat ;  from    74^9  p.  a  C,  11*84  H*,  and  13*97  0. 
to . .     75-50  p.  c*  0.|  11-70  H.,  and  12^80  0. 

According  to  Forchhammer,  it  is  to  be  regarded  as  a  hydrate  of 

^  mtlm,  C*H»»  -i-  5H0  (calc.  75- 73  p.  a  C,  11-7  R.);  a  part  of 

the  water  is  expelled  when  boioretin  from  fresh  pine  needles  is  allowed 

to  Btand  for  a  month  covered  with  al<^nhol,  and  afterw^ards  t^oilod  with 

water,  dried,  and  melted,  the  product  thus  obtained  containing  7^' 6  p»  c, 

^0*^  11*01  H.,  and  9'39  0.,  and  corresponding  to  the  fonnula  C«ll*»  + 

^UHO  (calc.  80-2  p.  c.  a,   11*7  IL)  (Fcircbhammer   Ann.  Phann.  41, 

^0P  The  lignite  of  the  Westerwald  contains  a  resin  sohible  in  ether, 
and  a  second  resin  reaombUng  boroletin  (Kramer,  iV*  Br.  Arch,  27^ 
73> 

7.  EAjrm-RESix  fhom  Bucaeahanga  (Sew  Granada).  —  Occurs  in 
■ge  pieces,  one  of  which  was  found  to  weigh  24  pounds,  in  an  alluvial 

deposit  yielding  gold,  —  Pale-yellow  and  tranaluceutj  easily  funihle, 
electric  when  rubbed,  a  little  heavier  than  water. —  Burns  with  a 
atightly  smoky  fiame,  leaving  no  residue.     Does  not  yield  suocmW  '^x^d^ 


436       APPENDIX  TO  COMPOUNDS  CONTAINING  40  AT,  CAEBOK. 


by  dry  distillation.  —  Insoluble  in  alcohoL  Swells  up  in  ether,  tsl 
becomes  opaque.  Contains  82-72  p.  c.  €*,  10^65  H.,  and  6-4^  0. 
(Boussingault,  N.Ann.  Chm.  /*%.*,  i\  507;  J. pn  C^t^m.  28,3§0). 

8.  CopALTK,  —  High^dit  resin  or  Foaint  CnpaL    Pnjin  tiie  Mtifv  cIajoI 
nigh  gate-hill,  London*  —  Yellowish- brown  or  dirtj-grpy   tmushk^Jil 
pieces^  having  a  re^^inouB  lustre,  softer  than  copal^  bardt^  thiui  pine- 
resin.      Melts    ea^^ily    without    decompogition  ;   smeUs  Momstle  and 
reBinons,  efiix.*cially  when  broken  or  warmed,     VolatiU»ps,  acconljiig  lo 
Johnston,  at  a  gentle  heat,  leaving  a  little  charcoal  and  asiL     i?p.  |r* 
1*046  (Tliom8on%  r05  {Bastlek).  —  Very  easily  inflaninisibW.   Dism^Itw 
in  oil  of  vitriol,  fonniag  a  dark  purplo  sniulinn,  from  wkirb  wiiti*r  prt» 
uipitate>i  charc^^al  (Bagtick),     According  to  Ba.«>tick,  nitric  acid  convrrti 
it  into  fosreeinicacid;  according  to  Thomson,  the  acid  redilens,  and  fartJT 
disRolves  %  forming  a  rod  solution,  from  which   It  is   prptnpit*it«!  ia 
white  hitter  flc>ck§  by  \raten  — Copalindissalves  veiyslig'htly  in  ak'^Wr 
the  eolntlon  is  precipitated  white  by  alcoholic  nentral  acetate 
(Johnston,  PhiL  Mmj.  ^>h,  183^,  87  ;  J.  pn  CJi^nn  17,  107).     l- 
or  according  to  Thomson  {77ionts,  Ann.  2,  E*)>  slightly  soluble  ir 
cane  tic  potash;  easily  soluble  in  ctther  (Bastick,  Phnrm.  Jottm*  - 
Rcpm.  (3)  10,  im ;  It:  mim.  wM,  25,  383). 

To  this  place  belongs  a  fnesil  resin  from  the  FTaRt  Indies*    ^^'A^"^ 
hone3^-yollow,  transparent,  ot'  waxy  lustre,  and  having*  a  o 
fracture.     Sp.  gr,  1  053.     Brittle.     Melt-s  easily  to  a  dear  lit|!i 
fire,  and  burns.     Dissolves  for  the  most  part  In  oil  of  vitriol,  and 
in  alcohol  (Keungott.,  Eennt^.Jahrmher,  1850  and  1851,  147)»    Ai.  h 
by  Dnflos. 
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Bastick's  Fosrmmc  acid  is  fOTtoed  by  treating  cnp^lin  witK  k* 
nitric  acid,  ?t  is  a  yellow  amorphous  powder,  very  acid  mid  liitto; 
Blightly  soluble  in  cold,  more  easily  in  hot  waler,  ^oltiblo  ^  • 
alkalis,  forming  red -brown  sohitions,  prccipitable  by  salts  of  lip 
earths  and  metaJi.    It  dissolves  in  alcnhol  atid  ether, 

9.  EuosMiTE.  —  From  the  lig'fiite  of  Thuroseiireiith    in   ine  i 
Palatuiate.     Brown -yellow  dusty  masses,  or  hard   ci>Qi|Mict 
the  colour  of  cherry-tree  wax.     Brittle,  "s^ith  a   eorichofdiU 
Has  an  agreeable  odonr  of  camphor  and  rosst^iuiry,  evx^n  after  __ 
Melts  at  77*".  Burns  with  aluminous  Uame, emitting  an  ftftimmjc 
Dissolves  sHglilly  in  boiling  caustic  potash,  and  in   l>>ilin|f 
water,  which  it  colours  yellow.     Partially  soluble  ii  vicHoL 

separation   of    carbon ;' boiling   oil   of   vitrbl   is  i   y^Qcnrii^ 

brown  by  it.  —  Dissolves  easily  in  cold  alc^^ln  '  .t^r,  luid  fCB^ 

as  a  glutinous  mass  on  evaporaliun.     DiHsiil.,  :etirlv  lu  h^A  ^^ 

of  tnipentine  (G umbel,  Lfmhard  lu  Brotm^  Juhrt/Hi:h^    \ 
Uiins  81*80  p,  c»  C,  ll'7aIL|  and  G*38  0,,Ciirresi»»Tiiiin-   . 
CMiiiiQ.  (Witutmn). 

1(X  Fossn.  CAOuTCHorc. — Tlie  Eniflhh  vmivij  in  l^tivii^  IniMS** 
cent,  of  sp,  gr,  0^026^  soft«  lesa  tough  and  ahi><t(c  tbArt  ordteiyCiM^ 
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cbouc,  has  an  C5ven  aud  smooth  conchofdal  fracture  with  somewhat  fatty 
lustre,  and  a  bituminous  smell  (Klaproth),  —  The  French  m  black- 
brown,  opaque^  lighter  than  water,  and  vary  tongh  and  elastic 
(O*  Henry*)  —  Melts  easily,  and  bums  with  a  very  smoky  flame ;  aft^r 
noeltiiig^  it  is  very  slig-htly  elastic,  and  soluble  in  volatile  oils  (Klaproth), 
When  isnbniitted  to  dry  distillation,  it  yields  a  yellow  cmfjyreuraatic 
oiL  —  The  EjigU&h  variety  is  insoluble  in  water  and  alwhol :  it  swells 
lip  in  rock-oil  and  oil  of  turpentine  without  dissolving  (Klapn>th), 
Meiir.  3^  107)»  —  Boiling'  ether  or  oil  of  turpentine  extracts  fmm  English 
caoutchouc  a  yellowish-browu,  sticky,  bitter  substance,  soluble  in 
aqueous  potash;  the  portion  insoluble  in  ether  or  oil  of  turpentine 
(about  half  the  caoutchouc)  is  grey,  paper-like,  and  partially  soluble 
in  i>ota6h  ^0.  Ilcnry,  JT,  Chim.  med,  Ij  18). 

The  elastic  earth -res  in  of   Derbyshire  ocnurs  in  three  varieties. 

1*  Brown,  sticky,  soft,  elastic  mass,  having  a  strong  smell,  and  giving 

off  odonvus  constituents  at  100''.     Contains  83"88  p.  c.  C,  13'28  IL, 

and  2^84  0.  —  2,  Dark^brown,  caoutchouc'hke  subst^nce^  harder  than  1, 

When  boiled  with  Avater,  it  deposits  a  soft,  white -brown  Bubstanoc, 

k which  is  alsio  extracted  by  boiling  alwJiol  or  ether.    After  boiling  with 

l^tber  and  alcohol,  which  dissolve  18  p,  c^,  it  contains  82*80  p^  c>  C*, 

I J2*58  H,,  and  4 "62  0,  —  3,  Brittle  pieces  sometimes  occurring  in  the 

oft  mass,  and  containing 84 '4 G  p.  c.  C^  12*38  IL,  and  Brl6  0.  (Johnston, 

K  pr.  CheiiU  14,  4i2 ;  FhiL  Mag.  13,  22). 

11.  GinuQciLLrrE.  —  A  South  American  earth-resin  from  the  neigh- 
[iiirhood  of  Guyaqnih  PaJe-yellow,  opaquej  soft,  and  easily  triturable. 
gi"-  1'092,  Its  alcoholic  solution  tastes  very  bitter  ;  it  yields  pale- 
filow  prisms  on  evaporation.  The  resin  melts  at  70*^  to  a  viscid 
iquidr  which  becomes  limpid  at  100'',  and  remains  tough  and  sticky 
Ml  cooling,  —  Disi^olves  very  slightly  iti  water.  Decomposed  by  nitric 
!id,  and  dissolved  with  red-brown  colour  by  oil  of  vitrioL  —  Soluble 
ammonia- water,  and  more  easily  in  potash,  forming  yellow  solutions 
precit>itable  by  acids;  the  alcoholic  solution  is  itindered  darker  and 
t>rown'red  by  aminonia*  Neutral  acetate  of  lead  precipitates  the 
JoohoUc  solution  yellow.  Nitrate  of  silver  produces  no  precipitate  at 
arat :  the  slight  precipitate  thrown  down  after  a  few  hours  becomes 
aore  abundant  on  addition  of  atnmoniaj  and  turns  brown  or  black. — 
[The  rcsln  dissolves  abundantly  in  alcohol,  forming  a  pale-yellow 
olation*  It  contains  75"98  p.  c/C,  8"1^  11.,  and  15'84  O.j  correspond^ 
[ing  to  the  formula  C*>E**0*  (Johnston,  FhiL  Mag.  13,  329  \  J,  »r,  Chem. 
V16,  102). 

12.  Hartin. 

SCHROTTEB.      Po^*  59,  45, 

Different  from  H&Aii^^  n  fodsil -resin  not  oontaining  oxTfea. 

From  the  lignite  rkf  Oberhart  near  GloggnitZj  Austria.    Occurs  as  a 

t deposit  in  the  transverse  fissures  of  lignite,  and  is  extracted  by 
ether. 


Puri^ation, 
ether  so  long  as 


1,  The  hartin  obtained  by  scraping  is  washed  with 
liiiuid  is  coloured,  and  Uie  residue,  freed  from 
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ether,  18  dissolved  in  boiHng  roclc-oil,  from  which  CTymiskh  *re 
deposited  on  cooling.  The  ciystals  are  preesed,  washed  with  dcohoU 
and  afterwarUn  with  ether,  and  dried  at  200'*  —  2.  If  the  lignite  ti 
esbaii^ted  \dth  ether  in  a  percolator,  the  ether  di&Si^lvee  b»rtiti 
throngh  the  medium  of  the  other  reeins  present,  and  depo&iti  it  in 
lamifiii;  on  partial  evaporation. 

Lon^  white  needfes,  of  sp*  gn  1/115,  without  biqpU  or  ta^te, 
id  t  arable  to  a  powder  l>etween  the  fingf^rs.  Hart  in  crjstaffis^d  frod 
rock-oil  fioftensi  at  200"*,  and  melts  at  210^ ;  that  crj^stalltsed  from 
ether  melts  only  at  230*^,  with  (iecoin|>ositioti^  to  a  clear  yoilowish  '-al, 
which  afterwards  becomea  darker,  evolving  a  dii? agreeable  odour,  uA 
Bohdifie.'?^  in  a  waxy  mass  on  e^^oling.  From  this  maas  ether  takes  n^ 
the  changed  portion,  forming  a  dark-colon  red  s^ihition,  whiliit  un- 
changed hartin  remains  behind*  —  Combn»tible,  DiRtils  at  260^^  is* 
yellow  empynimatic  oil,  which  solidifies  to  a  brown -yellow  cryBiaffior 
rna^s  on  cooling.  During  the  distillation,  corabnstible  gaaee  •« 
evolved,  and  a  httle  acid  liquid  m  also  formed.  By  di^sotving-  the  di»- 
tillate  in  ether  and  evaporating  the  solution,  wliite  cry8talj««  iir 
obtained,  —  llartin  is  completely  decomposed  by  hot  oil  of  Vitriol,  bd 
scarcely  at  all  by  the  cold  liquid.  —  It  dissolves  very  slightly  in  ilwh 
lute  alcohol,  even  at  the  boiling  heat,  but  is  somewhat  tnore  Boiubleii 
ether,  and  still  more  so  m  roek-oiL 

Schrttttar 

40  0  ,,„,.-...,.    240    78  04       ,_      78  se    ..       78  W 

32  H..... 33     .......       lO'Sa    ,      10^2     ,.^,..,       Uii*2 

4  0        ■  32    1053 lO-Sa 10  ^;8 

C4oi|i20#  ...     304        . .,.     lOOtSO 10000     . ..._     100^00 

Behrbtrer's  formulu!  is  (P*B)70i^     a  was  pn*pilffd  MOOvding  to  1,  4  Ci^iit  Vf0 

liccordiiig  to  2. 

Amorphous  n^mjyofn  (he  ethenai  trtratt  of  Lt^pni€,  — The  eibvrcil 
flohittOT»  from  which  hartin  has  crystallised  leaves  on  cvaportfinQi 
black  aephalt-like  residue,  wliicli,  when  dissolved  in  a  pmnn  qTrriTitiUy 
of  ether,  deposits  a  little  more  hartin,  and  may  then  be  p*  f 

treating  tt  with  absulutc  alcohol  into  nlphu- resin  which  d;s  *M 

bota-resiQ  which  remains  behind.  The  alnha-re«in  softens  lit  i«*»'t 
and  meltfl  at  120%  without  becoming  HmpiS:  it  fields  Imiwii  ptwap** 
tates  with  neutral  itcetate  of  lead  and  nitrate  of  silver.  The  1<C^ 
resin  i^oftens  only  at  205",  aJid  puffs  up  at  210  "^j  from  mciplent  < 
position, 

Aeeordii$^  to  Sekrdif^,        SeliHItter. 

42  O 852  ...     78  51   .„     78  48  82  0  ..... ISf  ^     7l»^  ^    lM 

29  IT 29  ....      9-05  ...,      9 17  21  H    .., $1  ._       it  ^     #11 

SO       .......    40.^,     12  44...     12  85  5  O ...  ..  >^     40^     IM  _   n« 

e"H*0*   ...  321  ....  10000  .^  100^30  0«H>*0»  .«.  26a  ...  lOM  „  WNi 

On  mrtin-rmiAt  tee  Fiddington  {Chtm,  Qm,  1SI%  £16 1  M^rwL  Qi* 
I8&3,  28.) 

13.    JAiamoifm.  — From  Jauling   in    Lower  A  ^lOOllRtRC  ^ 

lignite.     Irngukur  li]inp»  or  ihin  platcB  of  a  tim  ;ii«f«d  cmV 
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aiid  waxy  lustre,  brittle,  triturable  to  a  pal#*yeIlow  powder,  Sp.  gr, 
1*098  to  Mil*  It  i^  combustible  and  easily  fusible,  and  yields  by 
dry  distillitlion  a  brown  empyreunuitic  oiL  ^  Cuutniris  a  portion  flj>luble 
in  bisulphide  of  carbon,  of  a  br«3wii -yellow  colour,  brittle,  Moftcnim^^  at 
50**,  easily  soluble  iu  ether  and  alcohol,  liEt  alrnos^t  insoluble  in  caustic 
potash,  a, — ^The  remaindtir,  which  may  be  extracted  by  ether,  ia 
brown-yellow  and  biittle,  softens  at  1^0°,  becoraes  tough  at  1C(>^,  and 
dissolves  io  alcoholj  ether,  and  wurtn  caustic  potash,  b  (Ragsky, 
Wien.  Acad,  Ber,  16,  366  i  Kmng.  JakrEsber*  1855,  Ho), 


a 

26  C   

.      78    .... 
..       10     .... 
..       12     .., 

mean. 

....      77=97 
,...       1014 
..       1189 

ISO 

b. 

...      71^5    

7-89    .... 

mean. 

. ..     70  yo 

20  H  , 

12  11  ,. 

794 

a  O 

4  0 

...       2M0 

CP*H^K>»    . 

..     100     .,. 

....     10000 

C^«H*-0<    , 

...     lOOOO     .... 

.„.     100*00 

14.  IxoLYTE,  —  An  amorphous  hyaeinth-red  resin,  or^iurring, 
I  together  with  hartite,  in  the  foeaO  wood  of  Uberhart,  near  Gloggailz: 
lit  is  found  morti  especially  in  the  cracks  of  the  woo*!,  soiaetinies  ia 
Ncontact  with  hartite,  from  which,  howtiver,  it  differs  distinctl^y  in  colour 

mid  texture.  It  has  a  a>uchoidal  to  earthy  fracture  and  a  fatty  lustre, 
and  is  friable  betweea  the  fingers*  Sp.  gr.  1*008,  Softens  at  76% 
and  is  still  viscid  and  elastic  at  100^  (Haidinger,  Pogg.  56,  545 J. 

1 5.  Krantzite*  —  Occurs  in  the  lignite  of  Lattorf,  near  Bemburg, 
in  pieces  of  the  size  of  tte  fist,  coutaiuijjg  a  light-yellow  or  greenish 
translucent  and  inodorous  resui,  covtrud  witb  an  opaque  yellowish 
coating*  The  resin  has  a  sp-  gr,  of  O^MB^  begins  to  melt  at  225%  but 
becomes  fluid  only  at  288%  ttjinijig  brown,  and  yields  a  brown  oil  and 
gaseB  at  300 — 375°*  It  diss4.il vt?s  oiily  to  a  small  eaitent  in  alcohol 
and  ether,  swells  up  in  volatile  and  fat  oils,  and  in  chloroform  and 
bisulphide  uf  carbon;  is  insoluble  in  alkalis,  bat  dissolves  iu  oil  of 
vitriol  with  retl-browu  colour,  and  yields  by  dry  distillation  a  brown  oil 
free  from  formic  and  succinic  acids*  Alter  being  lieatod  till  it  begins 
to  oielt,  a  portion  is  dissolved  by  alcohol,  from  which  it  is  precipitated 
by  neutral  acetate  of  lead:  the  remainder  is  Uiken  up  by  ether,  formmg 
a  yellow  solution.  The  ethei^al  solution  leaves  on  evaporation  an  acid 
anjorphouB  restduej  which  is  friable  at  0%  soft  at  12%  and  contains 
79'26p.  c.  C,  1041  II,,  and  lOSi  0*,  corresponding  to  the  formula 
C*H*^  or  0*^H«0*  (Bcrgmami,  X  pr.  Cfmn.  7ti,  65  ;  abstr.  Chem. 
Cmtr.  1859,  066). 

16.  MELANcinrM,  —  Yellowish-brown,  bituminous  substance,  from 
the  lignite  of  Zweufeisreuth,  near  Kger  (liaidinger,  Keuiiff.  Jaltresben 
ISoBj  134),  By  dry  distillation  it  yjelds  aa  eiupyreumutic  oil^  ap- 
{Myently  free  from  succinic  acid,  and  leaves  cltarccjal  (Rochleder), 

Melanchym  is  resolved  by  treatment  with  warm  alcohol  into  a 
re&idual  bbck  jelly,  and  a  soluble  pfirtion,  wliich  is  left  on  evajiorating 
the  tioluUou  as  a  brittle  rod- brown  mass  a,  triturable  to  a  pale- 
brown  fwwdcr,  melting  abuve  100%  and  combustible,  — The  black 
jelly,  after  washing  witli  at|ut3<:ku»  alcohol,  dissolves  in  caustic  potash, 
from  which  hydrochloric  ac^id  throws  down  the  bruwn  flacks  If 
(Uochleder,  Ann,  rharm,  78,  248;   IVkiu  Acad.  Btr.  6,  53J. 
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17*  MroDLEroKTTE.  —  RQimd  masaee,  oocurring^  in  thiii  hjere  tn 
the  coul-moamires  of  Leeds.  Hard^  brittle.,  transparent,  and  dftric<t^ 
in  thin  layerB;  red-brown  by  reflected  light,  Sp.  gr.  abcHil  Vt 
iDodorons  and  tasteless*  Tunis  black  and  like  coal  in  tlieair.  It  dew 
not  undergo  alteration  at  205%  melts  when  submitted  to  dry  dietilb- 
tion,  and  burns  Bke  a  resin  on  charaial,  Beiliu^  nitric  tmd  m^fUzta 
and  dissolves  it  with  decompoaition.  Oil  of  vitriol  dissolves  it»  Hk'- 
rating  EulphurouB  acid,  and  forming  a  dark -brown  solution.  Bdiliiiir 
alcoliolj  ether,  and  oil  of  tnrpentlne  are  coloured  yellow  by  it,  i«ni 
dissolve  only  traces.  It  cotitaiiiB  84*59  p.  c;.  C*,  8l>3  IL,  and  7■3-*^0, 
corrcf^ponding  to  the  formula  C^^H^O*  (Johnston,  FhiL  Mag,  12,  3^1; 
J.pr.  Chem.  13,  436), 

18*  PiAuzrrE.  —  From  the  Kgnite  of  Fiansa  (Camlols),  VhA- 
brown,  of  fatty  lufitre,  and  imperfet^t  concholdal  fmcture,  imtk 
iM^twcen  the  fingers  Sp.  gr.  1-2^*  Melts  at  315%  Uiktm  fire,  m^ 
bnrns  with  a  brisk  flame  and  tnuch  smoke^  evolving  an  aromatic  akm* 
By  dry  dietillation  it  yields  a  yellow,  acid  oil,  —  It  dtsaalv«0  CW^ 
pletcly  in  caustic  fiotash  and  in  absolute  alcohol,  but  oolj  partlftUjh 
weak  alcohol  and  iu  ether  (Haidiager,  Pog^.  62,  275). 

19.  pTHORETm. — ^  A  brown  earth -resin  from  the  lignite  of  SaJol 
near  Auesig^  in  Bohemia.  Nodnlcft  fnim  the  size  of  a  nut  to  that  of 
the  head,  or  thick  jilates,  brittle,  and  easily  triturable.  Sp.  gr,  1^ 
to  riii,  Oombustible.  When  boiled  with  aleoliol,  it  leaves  a  tissdm 
wjiich  is  quite  insoluble  in  boiling  strong  caustic  pota*i'i  '-^^  V^ 
alcohol,  on  cooling,  deposits  the  powder  a,  aud  when  filten 
and  eva|w>rated,  leaves  a  brown  resinous  mass,  which  u^^^l^^7•  - 
ether*  with  the  exception  of  some  black  flwks,  and  is  recoverwiMt 
light  brown  brittle  mass  (*)  by  evaporating  the  sotuUoti  (StaiH«k«  Wm 
Acad.  Ber.  12,  551  j  Kennt^.  Jahr(sbei\  1854,  141). 
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20.  Eetih ASPHALT,  —  A  yellowish-browB  body,  of  en  ^ 
ftcldoni  compact  and  shining,  of  ap.  gr.  1-07  to  1'35. 
wiiii  white  fljime,  omitting  an  aromatic  odour.  —  Rc^tli 
Baalkreisc  contains  Dl  p,  c.  of  easily  soluble  ri^in,  ii 


FOSSIL  RESINS   (RESIN  OF  SETTLING  STONES)* 


441 


insoluble  resin  resembliiig  amber  (Buchhok,  S€hw.  1,  290).  That  from 
Cape  Sable  contains  42*5  p.  c,  of  easily  soluble,  55  p,  c>  of  insolnble 

> resin,  and  1'5  p-  c.  of  oxide  of  iron  and  aliimma  (Troost).  That  from 
Bovey  contains,  according  to  Hatch ett  {A,  QthL  6,  316),  55  p. c,  of 
easily  soluble,  and  42  p,  c,  of  insoluble  resin  ;  according  to  Johnston^ 
13'23  p.  c,  of  mineral  substances,  27'45  of  resin  sohible,  and  59  "23  p,  e, 
©f  resiQ  insoluble  in  alcohol,  the  last  of  whit*b  is  Johnston's  retime  acid. 
It  remains,  on  ovaporating  the  alcohohc  solution,  as  a  pale-brown  resin, 
irhieh  emits  a  resinous  odour  at  100°,  melts  with  loss  of  weight  at 
120^,  and  gives  off  bubbles  of  gas  at  205**.  It  dissolves  freely  in  ether, 
from  which  it  is  precipitated  in  great  part  by  alcohol ;  and  is  slightly 
eohible  in  alcohol,  and  prcdpi table  tht!refrom  by  water.  The  alcohulic 
solution  is  slightly  precipitated  by  chloride  of  calcium,  and  more  abun- 
dantly by  alcohohc  neutral  acetate  of  load,  The  acid  contains,  at  100°, 
fW'03  p.c.  C.,8-77  H,,  and  16-20  0. ;  the  fused  acid  77'08  p.c.  CI,  8*70 
H,,  and  U22  0. ;  the  lime-salt  10'26  p.  a  CaO,  j  the  silver-salt  4V78 
to  43*58  p,  c,  AgO.     Johnston  gives  the  formula  C**'II''0*  (Johnston, 

fPAi7,  Ma^.  12,  560 ;  PhU.  Trans.  1840,  347  ;  J.pr,  Chan.  14,  437 ;  26, 
\1^m).     See  also  Oerutti  {N.  Br.  Arch.  22,  186). 
2L  EETiNrrK.    Wakhoviu,  —  Occurs  in  the  coal-mines  of  Walchow% 
in  Moravia,  in  rounded  pieces  of  the  size  of  a  bean  to  that  of  the  head, 
Tellow^  with  conclioidal  fracture  and  fatty  lustre.     Brittle,     Sp,  gr*. 

tl'035  to  l-06i>.  Becomes  translucent  and  elastic  at  140°,  without 
'melting,  and  melts  to  a  clear  oil  at  250^.  ^¥hen  subjected  to  dry  dis- 
tillation it  yields  combustible  gas,  tar,  and  aqueous  ammonia^  Com- 
tuBtible.  Alcohol  takes  up  1*5  p.c*i  ether  7*5  p.  c.  of  resin  ;  both  reeine 
are  transparent,  yellow,  and  touglu  Retinite  softens  in  bisulphide  of 
carb(jn,  but  Uissolveft  only  to  a  slight  extent:  it  is  Ukewise  very 
elig-litly  solnble  in  boiling  rock-oil.  —  Contains  8f>"40  p*  e,  C*,  10*B8  K., 
and  H*^  0.,  coiTTspondiug  to  the  formula  C*''H"t>*'' (Schrtitter,  Pogq. 

Ib%  61).  See  also  Cerutti  {N.  Br.  Arch.  22,  286). 
Retinite  m;cnrs  in  red  dish -yellow  brittle  layers  in  the  lignite  of  the 
"Wilhelmszechc  mine  in  the  Westerwald :  the  branchite  or  scheererit© 
found  in  the  same  place,  likewise  pasees  Into  a  resin,  which  has  the 
€X>louf  and  soft  w^axy  <jualityof  retinite  (see  above),  and  does  not  melt 
at  225^,  but  liecomes  brittle  on  cooling,  and  dissolves  completely  in 
^cohol  and  ether  (Casselmann). 

22.  ScHLEKETiHrrK,  A  foasil  resin  from  the  coal-mines  of  Wjgan» 
Black  drops  and  granulea,  sometimes  as  big  as  nute^  brittle,  and  of  con- 
choTdal  fracture*  Sp.gr,  1*136.  Combustible.  By  dry  distil (ation  it  yields 
water  arul  a  large  quantity  of  einpyreuinatic  oil,  and  leaves  a  residne 
of  charcoal.  It  is  insoluble  in  water,  alcohol,  ether,  and  alkalis,  and  is 
slowly  decomposed  hy  strong  nitric  acid.  When  it  is  reduced  to  fine 
powder  and  boiled  with  water,  alcohol,  and  ether  in  succession,  traoea 
of  oil  are  dissolved,  after  wliich  it  contains  at  120%  on  the  avei-agej 
3-68  p.  c.  of  ash,  76  ^>r>  p.  c.  C,  8'ft5  H.,  and  10-42  0.,  corresponding 
to  the  formula  C^ll^O*  (Mallet,  PAi/,  Mttg.  (4)4,261;  Ann.  Pharm. 
^a,  1*35).  —  This  body  was  erroneously  regarded  by  Dana  aijd  Mjiflet 
as  identical  with  Il<3c!ilcder's  pyroretin.  See  Kenngott  {Kmng.JuhrbiwL 
18a5,  117). 

23.  Resin  of  Settijxg  Sto^tes,  From  the  refuse  of  a  lead-mine  in 
Northamberland.     Partly  black  and  partly  amber-yellow,  ^vA  Tfaii  <3^ 


^ 
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browu-red  within.  Ilard^  brittle,  and  of  cx)iichnTdAl  fradufe.  Spt  gL 
1*16  to  r54.  —  Does  uot  melt  at  105^*.  Yields  by  dr\' diAttlbtioQ  « 
little  timiepareut  rock-oilj  and  afterwards  a  red  erup^Temimiic  oQ, 
leaviug  a  larg«  quantity  of  chareual.  Hume  ia  the  air,  emitting  denir 
fumes  and  an  aromatic,  Blight  I  j  burnt  odour.  —  Dksf^h-ei*  slowh'  bvl 
completely  in  strong  aitric  acidt  and  very  slightly  m  ala^bfJ  an^ 
ether  (Johnston,  Ed*  N.  Joum.  of  8c*  4^122  i  further  J,  ur.  Chm,  17, 
108). 

Joliiu>toa. 

80  C „.     480     ....,„.      8S41     , .«.       86^29 

66  H....„,,»..,..       66     _™       11-74    .,._„       ll^tm 
2  0...,.„. _       16     2S5 8-68 


0»H"0= 


100<)0     ....-»     lOOi^O 


Tbe  abore  U  tlie  oompobition  after  dediiding  d"£5  p.  c,  of  A«k, 
JohnftOD,  the  bodj  ia  probablj  free  froiin  oxygen^  snd  uf  tlie  fofoiultt  0*H** 

24.  Tasmanxite. —  From  the  banks  of  the  Mersey,  Tasmania.   Ilii 
separated  from  earthy  ioipuritica  by  digesting  it  with  atrodg-  IiviIhk 
chloric  acid,  the  density  of  which  ii  incre^iaed  by  the  arldiiion  of 
of   C4fclcium,   and   by   levigation.       It  is  tranepareut   and   l-« 
has  a  resinous  lustre  and  a  concho'idal  fracture*     Afl4*r  dk 
it  contains  79-34  p.  c  C„  10*41  H.,  5*32  S.,  and  4*!J3  O.,  c*w  ...=.i-^.^ 
to  the  formula  (.^'»H*»S*0*.  —  By  dry  distiHation  it  yields  an  ail  aoii 
eolid  product.     Bums  easily  with  a  gmoky  flame  and   a  dioapiniMi 
odour*     It  is  slowly  attacked  hy  nitric  acid,  but  is  not  deociilipoiej  If 
hydrochloric  arid.     It  is  not  altered  by  alkalis,  and  i^  insoluble  in  ti** 
sulphide  of  carhon,  alcohol,  ether,  benzene,  oil  of  tuq»erittne,  and  oat 
oil  (Church,  Phil.  Mag.  [4]  28,  465 ;  ZmtMchr.  Ck.  Fharm,  a,  137)* 

25*  Resits  of  Peat.  A.  From  €amp<i€t  Frml€md  p^al,  \V1iai|i«l 
which  has  Ijeeu  exhausted  with  boiling  water  is  boiled  witli  akukoL* 
brown  solution  h  obtained*  whilst  tklla-resifi  rcniatns  in  tlic  pieat  td 
may  be  extracted  by  rock-oil.  The  alcoholic  solution  depustts  tin  c^ 
ing  grey  flocks  of  ffamma-resin^  wliicb  may  be  purified    *  '  s^jitiqf 

tbem  in  b<jiling  alcohol  and  cooling,  and  id'terwards   |  mg  Hbf 

hot  alcoholic  sol oti on  with  alcoholic  neutml  acetate  <>t  iLaO,  filten^C 
from  the  preeijutate,  cooling  the  filtrate,  and  dissolving  the  flocks  ww 
separate  iu  ether.  The  alcoholic  raother-liquor  hold."*  m  «K4tition  ^fkh 
and  beffi-rmmt  the  former  of  which  (after  evftjK>niting  tin*  solatm  Ii 
dryness,  boilrng  with  water,  and  dissolving  ui  a  little  alocibnl)  laajlt 
tiirowo  down  as  a  grey-black  precipitate  by  alcoholic  ba^tic  wvtilc  d 
le^df  and  the  latter  precipitated  from  tlio  titrate  by  water  in  gn^J*gr« 
flocks  fiiee  froni  lead. 

The  afpha-re^n  forms  a  lead-salt  containing  5S"55  ti.  c.  C^  7*^1  H^ 
and  21  42  PbO.,  correspjnding  to  the  formula  C*'UH>M*|iO.— TW 
be^a-rmn  is  gall-green,  sticky,  melts  nt  .52'',  is  easily  aoluUle  in  aloiy 
and  ether,  soluble  with  rt^d  colour  in  oil  of  vitriol,  insolublr  in  \m^a4 
caustic  potash,  and  diflicultly  decompiaible  by  strong  ntirk  add.  U 
contains,  at  100°*  /G^l  p.  c.  C\,  I0II8  H.,  and  12  71  0.,  mmvpowil^ 
to  the  forninla  <;^H"tl*.  —  The  ffamttia-rf.'ctn  in  whit<\  browtiii&  wim 
dried,  wa^^y,  and  njults  at  74^  It  dissolves  in  ml  of  Yitri44,  forviac* 
iioiution  precipi table  by  water,  and  is  soluble  in  wiunn  cam^tie  Voli^ 
from  which  it  in  prtx^ipitat^  by  acotic  acid:  it  di>e.s  not  diaioW  • 
cold  alcuhuh  It  c^nUiins,  at  lOO*",  78  05  p.  a  tl,  1 1  ^4  EU,  and  IWI  ftr 
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direspondiog  to  the  formula  C**'H"*0'.  —  The  delta-resin  i&  deep- 
brown,  brittle,  melts  at  68'",  and  is  infioluble  in  boiling  alcohol  and  hot 
t^nstic  potash,  but  soluble  iu  ether  and  rock-oil.  It  contain b,  at  100**, 
79' 70  p.  c.  C,  12'1;3  H.,  and  8*15  0*,  correspondmg  to  the  formula 
C*«ff«K)*  (Mulder  (/.  pr.  Chem,  16,  495;  17,  444). 

B.  The  light  Friedand  peat  yields  in  like  manner  an  alpha -ream 

oluble  in  cold  alcohol,  and  u  gamma-resin  insoluble  therein.  —  The 

^mlpha-restn  m  black,  sticky,  fu-^ible  at  55°,  Eolnblc  with  red  colour  in 

^il  of  Fitriol,  and  slightly  soluble  in  caustic  potash.     It  is  precipitated 

Vhy  alcoholic  basic  acetate  of  lead,  and  is  soluble  in  ether.     It  coiitaina 

|75  12  p.  c.  C*,   10-21  H.,  and  14-67  0.,  correspouding  to  the  formula 

"^H^X  —  The  gammn-rmn  is  brittle,  fuRible  at  74%  insoluble  in  caugtic 

[>tash,  and  very  easily  decomposed  by  nitric  acid.     It  dissolves  in 

ck-oil,  ether^  and  in  a  large  quantity  of  boiling  alcohol,  from  which 

it  is  deposited  on  coohng.     Contains,  at  100°,  7&'4;3  p,  c,  C,  \2B\  H., 

Eld  8'08  0,     Water  throws  down  from  its  solution  in  oil  of  vitriol  a 

pfecipitate  containing  sulphuric  acid  (Mulder,  J,  pr,  Ckem.  17j  449)* 

26.  XvLORETiN. — ^In  the  foBsil  pine-tmnks  of  Daniab  peat*  bogs, 
Wlieu  thef^e  are  exhausted  with  alcohol,  the  solution  evaporated,  the 
I  residue  again  dissolved  in  ether,  and  tlie  ether  allowed  to  evaporate 
Ifilowly,  the  xy  lore  tin  separates  in  indistinct  ciy&tals,  which  tnelt  at 
[105^  and  are  not  volatile  without  decomposition.  It  evolves  hjdrogea 
Pith  potaftsium,  aTjd  forms  a  potaah-salt  crystal lisa hie  from  alcohol* 
I  Contains,  on  the  average,  78-97  p.  c,  U,  10*87  II*,  and  10*16  0.,  c^jr- 
Ifvspotiding  to  the  formula  C*"II''0*  { Forchhamrncr,  Ann,  Phann,  U, 

]42).      See  al*o  Bohfrfm  {p,  435),  retetie  (p,  8),  »nd  T^horHiu  (under  Fwhieltt^). 

Sch  rotter  {Fcfg.  5i^»  o4),  by  exh  a  acting  waod  from  the  peat-beds 
lof  Redwitzin  the  Fichtelgelbirge  with  ether,  and  evaporating  the  solu- 
[tion,  obtained  crystals  melting  at  145°  to  100%  whilst  an  oil  having  the 
[composition  (>»ir'  or  C^'IP  (88*58  p.  c*  C,  11-34  H.)  remained  in  boIu- 
tion.  The  cryat^ls  contain  7975  p.  c.  C,  lO'OS  H.,  and  9'22  0.,  and 
according  to  Schrotter,  are  xyloretin*  Retene  (p.  8)  and  fichtalite, 
l|^£|w  have  also  been  found  near  Redwitz. 


27.  Besins  from  the  Lignite  of  Weissenfels, 

Wackjunboder,     iV.  Bf\  Arch,  60,  23  ;  abstr,  Ann,  Phamu  72,  iSl5. 
BBiiCKNEE*     J.pr.  Chcm.  bl,  I, 

The  lignite-beds  of  Gerstewit»  near  Weissenfels  (Saxony)  contdn 
layers  of  opaque,  dull,  greyish-brown  or  yellow  friable  masses,  of  sp. 
gr,  0*493  to  O'o22,  Kenng*:>tt*s  Pi/ropi^siic^  from  which  alcohol  extracts 
wax-like  auhstances,  and  which  yield  hy  dry  distillation  ae  much  as  62 
p,  c.  of  paraffin  {gee  Wlow)  (Eenngott  k  Marclmnd,  Litb.  Kopp's  Jahresber, 
|H50j  764),  This  pyropissite  was,  douhtlesa,  the  material  employed  ill 
Wackenroder  s  and  Briickner's  investigations. 

VVackenroder's  Certmn  is  extracted  from  pyropissite  by  ether,  and 
n*mains  on  evaporating  the  solution^  as  a  Boft  pasty  wax,  which  be- 
comes fluid  at  lOO**,  and  contains  78v2  p*  c.  C,  12'3  U»,  and  9"5  0.,  cor- 
reefMmding  to  the  formula  C**£L"0*,  but  is  probably  a  niixtn 
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1<  Leumpetrin^  —  An  ethereal  es  tract  of  tlie  yeiIaw*broini 
leaves  on  evaporation  a  wax  from  which  boiUn^  80  p*  c.  &I00I10I 
up  80  p.  c,j  chiefly  geoietic  acadj  whilst  leucopetriti  i^malu®  imdloadtvl 
It  is  purified  by  cryatailiBatioEi  from  boiUng^  absolute  ftloohoL — Cdknt* 
loss  tufts  of  needles  which  melt  at  100^,  tumiDg'  browD  and  deooot- 
poeing.  When  treated  with  warm  fumltjg  nitric  acid,  it  evolves  a  largi 
qnantitj  of  red  fumes,  without  dissolving.  It  tuni^  brown  wha 
wanned  with  oil  of  vitriol  and  carbonises  on  boiling.  It  is  iniKitiiUi 
in  caustic  potash,  soluble  in  268  parts  of  cold  absolute  alcohol,  luv) 
more  easily  in  ether  j  soluble  also  in  rock-oil  and  oil  of  larpetttiBCL 
Ineoluble  in  80  p.  c,  aleohoL 


Qti^^  accvding  i<i  Bruckner^ 


Brmtkmtr 
ai  100*. 


81*97 
11-47 

&56 


61^9 

H-41 

6-90 


83CI0 
65S 


C"H*20* 


dm 


lOCKW    ......    lODOO 


lOOiW 


Or  perhflpa  C^H**0^  ?  (bj  calc,  82  26  C^  11  38  H.»  &-4i^  O,}  (Kr.), 

2.  Ckoretic  add.  —  The  alcoholic  solution  obtained  In  1  9oGdiiei|^ 
a  jcJly  on  cooling,  from  separation  of  wax,  which  is  conjp1et*?ly 
by  concentrating"  and  cooling'  the  solution.     From  the  brown 
.mother-liquor,  ala>lioUc  neutral  acetate  of  lead  throws  cluwn  a  brm 

Precipitate  of  georetic  acid,  whilst  a  resin  a  till  remains  in  sciItiUii* 
'he  i>recipitate  is  washed  with  alcohol  and  decomiiosed  by  »lnM 
acetic  acid,  and  the  georetic  acid  is  allowed  to  crystttlliMi*  from  aJohl 
^  It  forms  small  white  needles,  which  dissolve  ia  alcoholic  aniEaoikii 
and  are  left  free  from  ammonia  on  evaporation.  Die&olvei  eaatljrii 
boiUng  alcohol  The  alcoholic  acid  forma  with  acetate  of  cojiper  • 
dirty-green  precipitate  oontaioing,  at  100°;  12*63  p.  c.  CuO  (cmk  fit 
C«ff'CuO*  requires  1214  CuO.)- 


24  C 

Zead^tali  at  100" 
144        ..„.,. 

.      i3'28    . 

6-il    . 

.       16*84    ., 

a357    . 

..*.**       43  96 

21  H 

_..,       21 

669 

70 

.,       56        „..,*. 

15'47 

PbO, 

iir?   

34  68 

C»iHK>FbO» 832  7 

,    lOOW    .. 

lOOtX) 

2a.  The  solution  filtered  from  the  lead-salt  of  g<eoretie  mdii^  wte 
freed  from  lead  by  hydrosulphuric  acid,  still  cotitains  a  soft,  Ldiili 
lent  resin,  which  is  depositedj  on  evaporating  the  solution,  miryu 
light  granular  masses  containing  77*35  t*e,  C,  and  10*20  U^^  aadif^ 

proximately  represented  by  the  fonnub  C*'H*K)*, 

3.  Oeomifrmn,  —  Wlien  the  dark -brown  lignite  is  exfaaitstad  wA 
cold  alcohol  of  80  p.  c,  to  remove  georetic  acid  and  other  atiti^taaoMv^ 
afterwards  boiled  witli  alcohol  of  tlie  same  strength,  l.h<>  ^Ittalo, 
it  is  quit-e  cold,  throws  down  geomyricin  in  the  form  i4  m 
quickly  followed  by  a  gelatinous  de[K>sit  of  gem  "  "\, 
body  is  obUiined  more  abundantly  by  bt>iling  thr  ImwA 

absolute  alcohol,  and  mtxy  lie  purified  by  recrj^»taUi&ati4ii-     l4|*fc 
white  powder^  made  up  of  mlcxoscopic  capillary  crjritali.    Mdkli* 
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[yellow,  very  brittle  wax  at  80 — 83".   Bums  with  a  luminous  flame.   It 
I  IS  not  acted  upon  by  solution  of  caustic  potash,  but  is  attacked  by  the 
iixsed  hydrate, 

Brttclraer. 


68  0 

...     408     

_    m   

60  31 

80-27 

68  H.__ .... 

13-38 

13-37 

4  0 „. 

.,.      3S     

Gm   ...... 

e-m 

CFH'HZr* 

...     508     ..... 

.....     100-00    .... 

„.„     100*00 

4.  Geocertc  acid*  — The  solution  in  boiling  aloohol  of  80  p.  c.  ob- 

ined  in  3,  after  being  freed  from  geomyricin,  still  contains  g^eocerio 

id  ajid  georoerain,  the  former  of  which  may  be  precipitated  from  the 

tjailiDg  solution  by  alcoholic  neutral  acetate  of  lead,  whilst  the  geo- 

aralu  is  deposited  from  the  filtrate  oo  cooling'.    The  lead-salt  is  boiled 

ith  alcohol  of  80  p.  c,  absolute  alcohol,  and  ether^  in  succsessioti,  and 

sn  decomposed  by  acetic  acid,  and  the  geoceric  acid  thereby  sepa- 

ed  is  purified  by  crystallisation* — White  lamellar  shining  ma^s^ 

[melting  at  82",  and  very  brittle  and  friable  after  fusion.  —  Dissolves 

j&eelj  in  hot  alcohol  aud  is  deposited  almost  completely  from  the 

laolution  on  cooling  in  the  form  of  a  nGn-ciystalline  jelly. 


Brilckner, 

ttiean. 

66  0  -...„. ..... 

.  sas ,. 

,       56 
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5.  Geocerdin.  —  Thia  body  is  freed  from  geomyricin  by  dissolving 
I  it  in  boiling  60  p.  c.  alcohol,  in  which  ^etnnyricin  is  insoluble,  and  from 
lodbenng  lead  by  means  of  hydrosulphuric  acid,  —  It  forms  white 
llatnellar  masses  fusible  to  a  yellow  waa:  at  80^.    Contains  73*^11  p-c*  C»j 

'  13'07  IL,  and  is  therefore  ieomeric  with  geoceric  acid* 

0.  Geocerimne.  —  Both  the  yellow  and  the  dark-brown  lignite,  when 
^sttbmittjed  to  dry  distillation,  yield  gases  and  a  buttety  dlstiOate,  from 
a  solution  of  which  in  boiling  alcohol  of  80  p.  c,  geooerinone  crys- 
tallises on  cooling.  —  It  forms  pearly  six-sided  tables,  melting  at  50' 
and  bumiug  with  luminous  flame^  —  Dissolves  in  warm  oil  of  vitriol, 
and  tnrns  brown  and  carbociscs  when  healed.  Tt  is  slightly  attacked 
1^  fuming  nitric  acid^  A  hot  saturated  solntu>n  of  bichromate  of 
potash,  witli  addition  of  oil  of  vitriol,  produces  a  copious  evolution  of 
carbonic  acid,  with  a  smell  of  butyric  acid,  whilst  sesquioxida  of  chro- 
tDium  and  an  acid  preci  pi  table  from  its  alcoholic  solution  by  neutral 
acetate  of  lead  are  formed.  ^  Dissolves  slightly  in  boiling  80  p.  c. 
aloohol,  and  easily  in  absolute  alcohol  aud  ether. 
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Btfkrkn#r. 


HOC „-    660    „ «       83^    ,^.„.  Sam 

110  H „ 110    .^_,,,,,      1400    „^,.»....  Um 

2  0  ....       16     .....„„,«        203 19*> 

CiitH"«H>>    _    786 lOOiKJ    ,....„  lOChX} 

Aooording  to  ErikkD«r,  it  it  the  kfltoae  of  geooeRe  oci^L 


D*     JSeii'fi^  extracted  ftmi  pla  nts* 

Soji  rmn  of  Alih(Ea.  —  {JvomTm^otft,  N.  Tr.  19,  1^  17S), 

Bmn  of  Anacahiiita-wood,  —  The  wood  and  bark  (proirioiiftlj  Op 
hausted  with  water)  arc  exhausted  with  x^ery  weak  caustic  poMt 
the  solution  is  allowed  to  staud  till  clear,  and  the  resin  is  prmpititel 
by  hydrochloric  acid*  The  precipitate  m  digested  iwith  alcohol,  til 
extract  evaporated,  and  the  residue  boiled  with  water  and  dried*  0» 
tai«8,  on  the  averag:e,  60-25  p.  a  C*,  6*99  H.»  aad  32'7d  0.^  oomegpoal' 
ing  to  the  formula  C*»H>H)»  (L,  Myller,  PAan».  VkrteiJ.  10,  582). 

Acrid  soft  remn  of  th^  nut-Bhelk  of  Anacardium  oc&d^niaU.  — {U 
Mattos,  J.  Phartn,  17,  625). 

R«$in  of  An^iiwa^rmt.  ^^  An  aleoholie  tincture  of  a0g^Uoi-ra>A 
separates  on  evaporation  into  two  hiyera,  the  lower  of  which  w  pb- 
yellow  and  watery,  and  contains  a  large  quatitity  of  eciguT*  the  apfV 
brown  and  lesinous.  The  latter,  after  wfiathit*]^  with  wmtcr,  fowl 
Buchhok  aiid  Brandea*  Angtlica  hahmn  (A\  Tr,  1,'2,  138);  it  ^tmikm 
in  akoiiol  and  ether  (Buchner),  is  in\iickly  t timed  brown  t4i  black  If 
cold  oil  of  vitriol,  but  m  not  coloured  by  oil  of  vitriol  iii  akohcitic  »li* 
tion,  and  is  thereby  diBtinguiBhed  fram  sumlml  bakam.  When  M^ 
mitted  to  dry  distillation,  it  yields  colourless  and  ^^ellow  oils^  but  "-^  *^» 
vapours,  as  is  the  case  with  Biimbul  balaam  (R<HnK'h,  M^irt.  ^ 

Angelica  balsam  boiled  with  caustic  fiotash  yields  m  distii^u -. 
volatile  oil,  the  residue  containing  ang-elioa  wa^^  aDgBlicili»  ind  thi 
|>otaBh-Balt  of  angelic  acid  (x,  415)  (Biichner). 

Angelicin*  —  From  Angeliita  baleam.  The  reeln-soap  fmiiitillf 
boiling  angelica  balsam  with  caustic  jjotash,  when  eviip>nfctiHl  anddcp- 
solved  iu  water,  deposits  wax,  after  the  removal  of  Tvhicli,  c»  obi 
oooasion,  angehcin  crystallised  from  the  solutiou.  A  mme  cerfeM 
method  of  pi^'pariiig  it  Is  to  dissolve  the  resiu-ftoap  in  slcoiboi  pfH 
eartwjnic  acid  into  the  solution,  evaporate,  and  treat  the  rmdne  wtA 
ether,  which  take^  up  the  angelicin*^  Crj^slalli&efl  fmao  air  *-  '  '• 
delicate  colourless  needles,  inodorous,  and  at  ilmt  tiuitelcm,  t 
wards  burning  and  aromatic.  Melts  easily  and  crt*rp8  np  ihf  >{iv^  « 
a  gla&s  vcsst^l  without  subliming.  —  Burns  with  nmiiky  flame.  Wks 
billed  with  caustic  pot nrth,  it  melte  and  partially  '  v  \t*mJla^ 
solved  |Kjrliiin  cryfcslallimng  on  cooling;   from   ti  ^olniici 

citrbonic  at'id  (and  a  stronger  acid  more  qi     '  i^ 

fli:icks.  —  Dissolves  in  alcohol  and  ether  (BucJ-  76,  167). 

An^stum-hark  conttdns  a  hard  rmn^  soluble  in  |M>tailli| 
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ftcetate  of  ethjl,  meoluble  in  ether,  ix>ck-oU,  and  oil  of  turpentine  5  and 
a  greenifth-yellow,  sc*ft  resin,  which  aseiunea  a  cochineal -red  colour 
irith  oil  of  vitriol,  and  is  sohible  in  aleohol,  ether,  and  fatty  and  volatile 
oUb,  but  insoluble  in  caustic  potash  {Pfaff). 

Soft  rmn  of  Anthemh  Pymthnim  (John.  —  Gaoltter,  J,  Fharm,  4, 
49). 

Scft  rmn  oj  Arnica  irwritana  (Jaho^  Chem*  Sehriften)* 

Sojt  r€$(n  of  the  hids  of  Asttr  glntimmM  (John,  Chem,  Sckiifim, 
2»  79). 

JRmn  of  the  lark  of  Athtmsj^enna  tmsehatnm.  —  Obtained  from  the 

bark  ( previously  exhausted  with  dilute  eulphunc  acid)  m  the  same 
I  manner  aa  the  re.'iin  of  aiiacahuita-wood*  Browu-red ;  melts  at 
1114**,     Disfiolvcs  easily  in  caustic  alkalis  and  their  carbonates,  from 

wliich  it  is  pret'ipitated  by  acida,  and  also  in  a]a>hol,  but  is  nearly  in- 
1  ooluhle  in  ether.     Contains  at  100^,  on  the  average,  60*38  p*  c.  C*, 

B'So  H„  and  21-77  0.,  corresponding  to  the  fomiula  C"!!**©"  (Zeyer, 

^harm.  ViertelJ.  10,  517), 

Eesin  of  Cannabis  indica,  —  When  precipitated  from  the  alcoholic 
solution  by  water,  it  ia  yellow-brawn  and  narcotic,  and  acts  like  mor- 
phine, likewise  producing^  contraction  of  the  pupib  (T*  &  H,  Smithy 
iV»  J*  Phurnu  11,  278),  The  narcotic  resin  occurs  in  greater  quantity 
In  Cmmahis  imh'ca  from  Algeria  than  in  that  grown  in  France,  It  dis- 
solves in  alcohol,  ether,  and  volatile  and  fixed  oils  (Decourtive,  iV,  *f 
^harrn.  13,  427),  —  When  commercial  Fxlrtwtam  mnjiabis  is  dissolved 
la  cold  alcohol  of  83  p.  c,  filtered,  mixed  with  water  till  cloudiness  is  pro- 
duced, and  digested  with  annual  charcoal,  then  again  BU^jred,  and  pre- 
ciDitated  by  water,  and  the  precipitate  thereby  formed  is  dissolved  in 
ether  and  the  solution  evaporated,  a  shining  pale-brown  resin  is 
obtained,  which  beaimea  glutinous  when  exposed  to  sunshine,  but  after 
repeated  melting,  kneading,  and  cooling,  becomes  brittle  and  friable, 
And  meltti  at  90''>  It  has  a  bitter  taste  and  a  nareotic  odoiin  In- 
soluble in  aqueous  ammonia  and  caustic  potash,  but  easily  soluble  in 
Yolatilc  oils.  After  boiling  with  acida,  it  reduces  an  alkaUne  solution 
of  ouprio  Oiide  (G.  JIartius,  iV.  Rqjtrt.  4,  5S4), 

Hard  resin  of  Cascarma  (Trommsdoi-fF,  N.  Tr.  26,  2,  138), 

Mmn  of  Centaurea  h^nedCcta  (Morin,  J,  Chim^  mM^  3, 105), 

Rmn  of  tha  hark  of  Cornm  mascula  {Trommsdorff,  N,  2V.  17,  1, 


Biy 


Soft  riBin  of  Cortex  Corova  (Trommedorff,  N.  Tr.  21,  2j  ItS). 

Resins  of  Cubehs^  —  A.  Mssin  inmlubk  in  potmh^  probably  formed  by 
the  oxidation  of  oil  of  cul>ebs  (xvi,  272) ;  it  is  also  produced  by 
digesting  oil  of  cnbebs  T%ith  nitric  acid  and  alcohtiL -- Coarsely  pow- 
dered cuhebs  is  freed  from  volatile  oil  as  much  as  possible  by  distilling 
it  with  water,  and  afterwards  exj>osing  it  tu  a  current  of  superheated 
ateati^t  arid  the  hisoluble  re^^idue  is  collected,  dried,  and  exhausted  with 
04  p.  c,  alcohol,  which  takes  up  resins,  cnbebin,  cubebie  aeid,  and  a 
little  volatile  oil,  and  leaves  them  behind  on  evaporation.  This  residue 
i»  heated  to  boiling  with  strong  c&uetle  potasli^  and  diluted  with  a  lare 
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quantity  of  water,  and  after  standing  24  hotui^  the  alkalliie  %avl, 
which  contains  cuhebic  acid,  is  decaated  from  the  resin  which  has  wtf^ 
rated,  and  the  latter  body  ie  washed  with  hydrochloric  acid  and  witct, 
and  dissolved  hi  hot  alcohol,  whereiipon  cubebin  (xvi,  273)  ayatdliMf 
on  cooling'.  From  the  oily  mother-liquor,  which  coiiJtiii«.ts  of  a  mixtof 
of  oil  and  resin,  the  oil  is  serrated  by  boihng  with  water,  and  man 
completely  by  heating  to  ^40'",  and  the  remaining*  resin  is  then  dissolfW 
in  alcohol,  boiled  with  caustic  pot  ash ,  and  with  watar,  ag^m  dicadi^ 
in  alcohol,  decolorised  by  animal  charcoal,  andjeya[x>rated. 

Pale,  brownish -yellow,  tasteless,  soft  renin,  melting  at  60*.  It  ii 
violently  attacked  by  fnnjing"  nitric  acid,  and  reddened  by  oil  of  vitriol 
and  therefore  probably  still  contains  cube  bin,  lusoluble  in  atjue*)© 
alkalis  ;  easily  solnbie  in  alcohol,  ether,  bisulphide  of  carbou,  ana  cWo- 
roform  (Bernatzik),  gee  alao  Trommidorff  {J.  Phittm.  31,  69)  i  m^Jkes 
[J,  Ckim.  mid.  ^,  4^91). 

B.  Emn  soluble  in  poinsk.     Beruat'^ik*s  Cnhthic  a^id,     pr-- = —♦• 
noticed  by  Monheim  (xvi,  2B'2)^  and  distinguished  ajs  a   waxy 
The  alkaline  solution  obtained  in  the  preparation  of  A   is  mo.*  li  «  - 
dilute  sulphuric  acid,  till  turbidity  is  produced,  whereupon  ibt?  ft! 
strungly  alkaline  solution  deposits  the  cubebic  acid   on   standiug  fljk 
subsequent  concentration.     The  acid  is  redissolved   in  cam^tic  P<)M^| 
freed  from  the  soft  resin,  which  separates  on  diluting  the  wAn^' 
precipitated  by  chluride  of  barium*     The  precipitate  thuB  ub' 
dissolved  by  repeated  boiling  witli  water ;  the  soiiitioTi  m  conc<  litriU'J 
and  decomposed  by  hydrochloric  acid ;  and  the  precipitiit^^  h  wiaW 
with  boiling  vfSLter,  —  Extj^actt^m  Cubebamm  tTfher.  :  on  standing,  Hm*^ 
down  a  crystalhne  deposit  coataining  cubebic  acid      It  is  thrown  ap« 
a  filter  to  separate  the  remaining  fluid  portion,  and  then   trt^atci  wiii 
ether  or  cold  alcohol,  which  leaves  cubebin.     The  tincture  in  ^ubmitw^ 
to  diistillation,  the  residue  dissolved  in  caustic  potash,  and  the  iioliitai 
precipitated  with  chloride  of  barium.     The   prmpitate   dl«aolf«d  i 
boiling  water  or  boiling  alcohol  yields  ciyatals  of  the  baryta-»ali,  Hm 
which  the  acid  may  be  separated. 

Propcrt  m.    \K\\  i  te,  a  niorphous  mass,  resembl  i  u^  wax ,  »  r 
the  teotlj.     It  softens  in  the  hand,  aad  melts  at  adamt.v%i^i  ta^*^ 
temj>erature.     Tastes  like  wax, 

Deconipmitiom,  Turns  brown  in  the  air.  —  Diseolvee  m  mi  rfm§i^ 
forming  a  fijie  purple- violet  solution,  which  turns  brown  at  9(f  to  I0fi 
and  afterwards  blackens ;  water  precipitates  from  the  vialet  msMm 
violet- grey  flocks,  which  dissolve  in  alkahs  with  gT<fea,  and  ui  doAil 
with  red  colour*  No  sugar  is  fonned  thereby,  or  by  bQiUu^  wiUi  Mi^ 
chloric  acid. — Sulphuric  acid,  added  to  a  solution  of  ihe  pcitaMMl 
of  the  acid  mixed  with  bichromate  of  pota.^h,  throws  down  si  foti 
resin,  which  on  the  addition  uf  more  acid  and  wanniiig^  <fiHN)]v«loi 
deep  green  Hcjuid,  and  is  not  precipitated  by  water*  —  The  add  ta  *► 


aolved  by  nitric  add  of  40  p.  c,  only  on  wanning,  and  by  the  foMf 
acid  in  the  cold,  with  yellow  colour;  excess  of  alkaJt  coiiioro  llik#^ 
tioEi  ({>r  a  solution  of  the  potash-salt  mixed  with  oxca^  of  fwmH 
nitric  acid)  bUxKi*red,  wiihout  precipitating  the  eulit*bic  add. 

The  acid  is  insoluble  in  cold,  and  \*ery  slightly  soluble  hi  late 
water,  —  It  dissolves  very  slightly  in  weak  or  i^trong  musiicfnt^^  iW 
soda  in  the  cold|  but  on  boiling  it  with  a  strLtnjr  solutioit  anil  afterw»fA 
diluting*  a  clear  aolntion  is  obtained,  from  which  a  aali  of  tlif  iicU  ^ 
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deposited  on  concentration.  The  Baits  of  the  alkalis  eep&rate  from 
loderatelj  strong  aqueous  solutions,  or  from  solution  in  alcohol,  m 
stals  which  dissolve  to  a  turbid  alkaline  liquid  iu  water.  Mineral 
acidxs  throw  dowM  cubcbic  acid  from  itj^  alkaline  ^alts  in  the  form  of 
a  white  resin,  long  l>erore  the  fiolutbn  ceaaes  to  be  alkaline.  —  The  acid 
dissolves  in  ammonm-woUr  only  on  warming,  and  is  precipitahle  by 
water  or  aqueous  alkalis, 

P  Baryta-'SaU.  —  Frepmration  b««  above.  Obtained  from  boiling  water  or 
alcohol  in  white  crystalline  gi'oups,  which  form  a  turbid  solution  in 
water. 

^t      Magnma-BalL  —  The  alkaline  salts  of  cubebic  acid  throw  down 
^Brom  magnesia-salts   an    amorphous  white   precipitatOj   which    melts 
^wben  warmed.     It  ttirns  brown  in  the  air,  aud  is  insoluble  in  boiling 
water- 

The  alkali-ealts  of  cubebic  acid  precipitate  vutaJUic  salts* 
The  aci<l  dissolves  easOy  in  chhrojijrm^  alcohol^  and  €iher  (Beraatziki 
N^Mepef-L  14,  98> 

Mem  of  Ftm-rmU  —  Geiger  {Mc^,  Pharm.  17,  78). 

Acrifl  resin  of  Jatmpha  Curcui*     Soubeiran  (/.  Pharm*  15,  604; 
A  ArcL  33,  207). 

Acrid  soft  rmn  of  the  root  of  IrUMr^ntina,    A.  Vogel  U.  Pktrm*  U 
184). 


I 
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Mesins  of  Juniper-berries,  —  Contained  in  the  old,  but  not  in  the 
fresh  l)erriee,  being  formed  from  volatile  oil  (Rebling,  N,  Br.  Arch^ 
B7,  228),  —  a.  The  resin  obtained  by  boiling  the  alcoholic  extract 
with  water  is  dingy-green,  brittle,  and  triturable  to  a  grey-green 
jiowder.  ITas  a  faint  odonr  of  juniper- berries,  but  no  taste;  softens 
ajid  melts  when  warmed*  In  boiling  pt:)tash-ley  it  becnmes  harder  and 
more  compEWJt,  without  dissolving.  It  dissolves  in  cold  aqueous  am- 
monia, forming  a  light  green  solution,  from  which  it  is  precipitated  by 
ftcids.  It  dissolves  in  alcohol,  ether,  and  volatile  oils,  leas  easily  ia 
$%ed  oils  (Trommsdorff), 

h.  Steer's  Juniper  in.  When  juniper-berries^  after  being  washed 
out  with  water,  are  distilled  to  obtain  the  volatile  oil,  the  residue,  if 
itraiued  while  hot,  deposits  in  the  still,  on  cooling:  afitl  evaporation,  a 
sediment,  which  must  be  treated  with  cold  and  boiling  alcohol  in  suc- 
cession. The  resulting  extracts,  when  cooled  and  distilled,  deiKMsit 
Buocessively  wa^  and  green  re^in,  and  finally  juoipeiin  ae  a  yellow 
powder,  which  then  cakes  tngetlier  to  a  resin,  and  as  fsuch  is  sepanited 
and  washed.  It  is  converted,  by  trituration  with  water,  into  a  yellow 
powder,  which  dissolves  completely  in  GO  pts.  of  water,  and  is  taken 
top  by  ether  when  agitated  therewith.  The  juniix^rin  left  on  evapora- 
tion of  the  ether  is  light  yellow,  and  burns  with  flame,  emitting  the 
odour  of  juniper.  It  dissolves  in  oil  of  vitriol  with  light  yellow  colour, 
changing  to  red-brown  on  standing,  and  in  ammonia  with  gold-yellow 
colour  (Fr,  Steer,  Wien,  Acad,  Ber,  21,  383). 

VOL,  3tvn,  ^  G 
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Mesin  of  LaureL    Bonastre  (J*  Fkarm.  10,  30). 

Resins  of  the  bark  of  Lope^z-root,  The  ethereal  extract,  washed  with 
water,  is  resfilved  by  cold  alcohol  into  a  iparinglj  soluble  ream, 
iDeUijig  at  170'',  and  coutaioiB^  64^25  p*  c.  C,  and  7'99  H*,  and  &u 
Easily  soluble  rcmn  meltiug  at  48* j  eoutalrung  C9'54  p»  c.  C*  and 
7*43  H,  Bcnh  rCHins  are  saluble  in  caustic  p<>tash,  and  preelpitalde 
therefrom  by  acids,  and  are  not  decomposible  by  acids  wiih  formal  kin 
of  sugar*  —  An  alcoholic  extract  of  the  bark  which  baa  been  exhauirteil 
with  ether  leaves  on  eTaj:>oration  a  third  resin,  whif^h,  after  washing 
with  warm  water^  is  brittle  iiiid  tasteless,  melts  at  l^.^"",  aud  contains 
62*38  p,  a  Cp,  and  3*92  H.  It  dissolves  freely  in  aqueous  alkalis,  from 
which  it  is  pre<:i  pita  ted  by  acids  j  does  not  fonn  sugar,  and  i&  Dcar^ 
insoluble  in  ether  (Schnitser,  Fharm,  Vw'telJ*  11,  !)• 

Resin  of  Lffcoperdon  cervinum,     Bilta  (N.  JV*  11,  2>  58), 

Acrid  restn  of  Manna.  —  Manna  is  suspended  in  an  equal  wdght  <rf 
water,  and  shaken  repeatedly  with  ether,  wliirh  takes  up  the  reeoii 
togethcT  with  a  liUlc  acid  (buth  in  very  small  quantity).  The  ydlov 
ethereal  solution  loaves  on  evaporation  a  yellow  resin,  which  is  washed 
with  water,  and  dissolved  in  hot  absolute  alcohol.  The  alcoholic  mh- 
tion,  separated  from  the  white  powder  deposited  on  cooliugv  is  rwiideitd 
milky  by  water :  it  is  coloured  darker,  and  precipitated  by  ammowiacif 
nitrate  of  silvetj  only  on  standing  for  some  time,  and  yields  wki 
alcohoUc  neutral  acetate  of  lead,  especially  on  afldition  of  anmionia,  t 
brown  precipitate,  which  on  one  oecasiLpn  contained  35*75  p»c  L\* 
446  IL,  13't6  0.,  and  40*04  PbO,  and  on  another  occasion,  25^27 
p.  c,  C,  3  12  n.,  13' 19  0*.  and  58  42  PbO  (Leuehtvciss,  ^nji.  Fimm^ 
m,  131).  1^1 

^$in  ofMedica^o.     BemayB  (Report.  [3]  %  329). 

Acrid  resin  of  Jiadije  Mm,     Reinsch  {Jaftrh  pr.  PImrm.  2,  302  s  H. 

3SS). 

Resin  of  ike  BraziUan  Clme  (Pirsm  ^myoph^lhta)^  TronuDfldoif 
(N.  Tr.  23,  1,  12). 

Redn  of  Ocnanihe  crocata,    Cormerais  (J,  CMm,  nM,  G,  450)u 

Resin  of  Otnantht  fiMulosa.     Gerding  {/,  pr.  Chem,  44,  175)* 

Rmim  of  Omna  Ptf^radtsu  —  Grains  of  Paradise  contaiii  a  reftin  \^^ 
cipitablc  from  the  alcoholic  solution  liy  alcoholic  neutral  acctatf  ri 
lead,  and  a  second  resin  not  prccipitable  (Satidrtx^k,  N.  Br^  Artkl^ 
18). 

Resin  of  Spamxh  pepper.  Capstan,  —  Obtained  as  a  yellowi^tHifd 
or  rcd-brii\vn,  thick  resui,  having  an  extremely  buriui'ig  tasta^  by 
exhausting  the  alc^^holic  extract  of  the  pepjier  with  ether,  ftud  fnmp^ 
rating  the  8<>lution*  It  ttecofnes  thicker  in  simltght,  Uuasolrcsg iQglll^ 
in  W£4ter,  to  wtiich  it  communicates  its  harghnet^s.  It  dlsaolf-ee  ettd(f« 
with  red-brown  colonr,  in  caustic  potash,  alcf>hol,  ttlii^ri  mad  ei  # 
tuqtentine:  hardens  to  a  solid  compound  with  batytm  (BuoUob^ 
Tmchmbuch^  IHIC,  1;  Brac^innot^  Arm*  Cfutn^  /%»«  6,  1,  ttttd  i£!t 
Repert*  26,  157),     Dilnte  acids  extract  from  tfae  i^*lin)Wii  r 
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pcnsonous  non-alkaline  eubstanco,  which  inflames  the  skin  ;  it  does  not 
jiold  crystals  with  acids,  and  is  precipitated  from  its  solutions  by 
alkalis  in  yellowish- brown  flocks  (Landerer,  Pharm.  Viertey.  3,  34)* 

Hesim  of  Peimiif?^  vnlfjarL^,~Th<i  alcoholic  tincture  of  the  dried 
root,  when  snbmitte*]  to  di«^tillation,  leavefi  a  sticky  mas*,  congiBting  of 
petasite  balsam.  When  this  is  bolted  for  some  hours  with  moderately 
strong  caustic  8oda,  a  portion  of  it  (the  petasitic  acid)  dissolves,  whilst 
a  volatile  oil  is  driven  off^  aud  a  pale-yellow  resin,  Rcinsch^s  petai^ite^ 
remains  undissolved-,  The  two  bodies  are  sepai^ted;  the  alkaline 
siilution  is  precipitated  by  phosphoric  acid  ;  and  tlie  yellow- brown  flt^cks 
are  c+iHectedt  washed  with  water,  dissolved  in  alcohol,  and  the  sulution 
18  left  to  evaporate.  Petasitic  mid  Umna  brown  crystalline  fitjcka, 
having  an  acrid,  harsh  taste ;  it  gradually  turns  brown  with  hydro- 
chloric or  sulpburic  acid,  dissolves  in  dilute  caustic  soda,  and  yields  a 
volatile  oil  by  dry  distillation,  —  Petasite  smells  like  the  root,  ia  not 
acted  on  by  strong  caustic  soda^  and  jiclde  by  diy  distillation,  a  yellow 
oil  having  an  odour  of  radishes.  Its  alcoholic  solution  mixed  with  a 
Ixtile  hydrochloric  or  sulphuric  acid,  assnmes  a  fine  emerald-green 
coloatj  which  changes  to  blue,  and  yltimately  to  brownish -green,  when 
bydroclaloric  add  is  employed  (Reinech,  N.  Jahrh.  Phmiiu  4,  257). 

Mmm  ofPimpindla  Swfraga.     Bley  {N.  Tr,  12,  2,  80)< 

The  resin  of  the  root  of  Podophijlliim  ptliatum  (Podophr/llin)  is 
obtained  by  evaporatirig  the  alcoholic  tincture  Ui  a  syrup,  preciiutating 
with  water,  and  washing.  It  is  very  bitter,  and  acts  as  a  purgative. 
It  distts^ilvBs  in  alcohol  and  ether,  and  is  partially  saponified  by  alkalis. 
—  Ether  e:s tracts  from  the  root  a  black,  less  active  reain  (Gadbury, 
P/iarrn.  Jmrn.  18,  179  ;  Cfrnti.  Cmir.  1859,  46), 

Pesim  of  Paplar-bvds.  —  From  the  buds  of  the  black  poplar : 
Pellerin  (/.  Pharvi.  8,  434) ;  Schrader  {A.  GM.  C,  578)  ;  from  the  buds 
of  Popuhis  balmmifera :  Hegstrom  (CrelL  N.  EnUl  3,  171);  from  the 
bark:  Wittstein,  Phann,  Viertelj.  B,  47).  Ilallwachs  obtaiiied  from 
poplar-buds,  the  crystals  already  mentioned  (xv,  444) ;  Piccard  ob- 
tained chrysic  a^jid,  C"H"0*  {Zun'cher  Milt^t.^  J,  pr.  Chem.  93,  369 ; 
Zdtichr.  CL  Pharm.  8,  138). 

Acrid  soft  risinfroni  Semen  Eiam.     Soubeiran  {J.  Pharm.  15,  507), 


Basins  of  Squill  (SciUa  Maritima). 

Th«  investigationjB  on  BcUUtin^  the  active  ingredient  of  the  bulb 
of  SdUa  m^aritima  (Hafidbitch.  viii,^  [2],  87),  have  not  determuied 
wliether  it  is  to  be  classed  witli  the  resms»  the  alkaloids,  or  the  bitter 
prindples. — ^  Mandel  {Cc-w/^^.  rend.  51,  87)  distinguishes  two  peculiar 
bodies,  the  jxiiisonous  and  irritating  smltin^  and  the  non-puiaonous 
KcOlitin,  l)ut  adds  nothing  further  conccniing  them.  Scbroff  {N,  Rep^L 
14,  241)  aJso  distinguishes  a  narcotic  principle  {scilUiin)  and  an  acrid 
Don*volatile  principle.  Righini  {Ecpert,  ij%  87)  regards  scillitin  af* 
impure  veratrin, 

a.  According  to  Tilloy  (/.  Phm-m.  12,  635.  — iV.  J.  Pharm.  23^ 
I  406;  Pharm,  Cmtr.  1854,  93)  squill  contains  no  volatile  acrid  principW^ 

%  ^% 


idlaloQkol;kitfll- 


DHK  3nM^  -nksL  i2W  a  tcej  biaer.  allerwanis  sweeCiah  tu^ 
sies  -r-mnauc  icnc  Tvrp^r.  *  TUi  bhs  floftena  quidElj  ia  tht  d; 
siif  odicrnssf  •ME^r  3L  v^^BT  iftd  ahsolirte  alookol»  uid  In  TincgK'* 
2.  IrfOt-nrag  ?pgicaffiM»  Ag  fcagtfrcofcMgcd  and  Teiy  tmcM  too^ 
•ff  ^iHnl  Ta3ft?«»  awfig  <i  JemL  mad  agitatet  the  cold  fihnlsv 
Tixriw*:  ii::irrci^  rark^.roi  7i^  is  loem  h»  colour  and  Httenie«8.  A 
•ria.*.-**tt^  ->  *!:ec  -v-Lszte*!  &zri  dxSed.  azid  bofled  with  alcohol,  which  tik« 
TT  t^tf  joHxr?..  A3fi  je^Tc^  n  t«ehizid  on  eraporation.  —  AmoiphcA 
i«rrk.  Tic-ij-rrreo-rcoc  =:aasl  wiiiA  decomposes  easily  whenhe^ 
ibM»^""T«s  wr:i  P=7«^  c:*.w3-  in  '.xl  of  vitriol,  afterwards  blailiiii|i 
azif  i*  S!o-cLTt>**r'i"  rT  zlznc  aad.  —  A  pftrtion  placed  upon  the  tflH* 
rr>fi»->«i  :ie"  f^fZisa&rc  :<  a  caostic  —  Bley  (^V.  Br.  Ardu  61^^ 
cc«:c:fc:e£  ri  :i-r  sazse  w^t  as  Leboardais,  avoidiogr  too  great  heal»s' 
i^r.^ziei  It  jpc^awtxis  evaf»ntion,  long:  colourless  flexiUe  neefc 
L*Ti-^  A  Tr-rr  r-rtrr  ta>:e.  l^oxning'  amoipfaous  when  gently  winul 
a=pi  n;;  ificTv^-^is  so^ceptible  of  crystallisation.  —  According  ^ 
WiTTstc^:-  R^^rrt.  ':r  4.  *iViv.  the  Wtter  of  squill  is  not  weclrit** 
by  bA>;o  a<v:i:e  •:•:  It^ii  n*yr  by  hydrated  oxide  of  lead,  which  w» 
V-wr^rr.  f ^vti; ::aie>  the  acrid  constituent. 

f.  Man:?  uV.  J.  Pharm.  31-  130)  and  Landerer  (i2^p«^.  47,  4^2) 
beliered  they  had  obtained  an  alkaloTd,  which  Tilloy  was  not  able  v 
isolate. 

1.  Marais  exhausts  either  the  dried  squill  with  56  p.  c.  ala>h(^  * 
the  fresh  bulbs  with  alci^hol  of  90  p.  c,  mixes  the  tincture  with  aft 
of  lime,  aptates  with  ether,  separates  the  supernatant  layer  of  b»p^ 
and  ev:i[.Hinites,  whereuiwn  scillitin  and  fat  remain,  the  latter  of  iniii 
is  removed  by  again  dissolving*  the  residue  in  alcohol.  —  Amorpb-.** 
hyprn>8copic,  pale-yellow  mass,  having  a  penetratinpr  bitter  taste, j*^ 
an  alkaline  reaction.  —  It  dissolves  in  oil  of  vitriol,  forming  an*;* 
solution,  from  whicli  water  precipitates  green  flocks,  and  in  m'tricr*^ 
▼itli  red  colour,  which  quickly  disappears ;  it  is  insoluble  in  h^drv- 


•fWJiid,  but  soluble  in  ammoiaia  aad  caustic  alkalis,  becoming 
deoompDsed  and  losing  its  bitter  taste.  When  heated  with  hydrate  of 
potash,  it  evolves  amtnoniai  It  does  not  dissolve  In  water,  ProduceH 
with  sesquiciiloride  of  iron  an  orange-yellow,  and  with  bichloride  of 
pkliuum  a  yellow  precipitafce,  and  combines  with  acetic  acid*  It 
dissolvca  in  alcohol  ajid  ether.  Taken  iuternally,  it  acts  as  an  emetic 
and  violent  jmrgative,  and  afterwards  aa  a  narcotic  (Marais).  — 
2.  Laaderer  di^sts  the  crushed  inner  portions  of  squill  with  very  dilute 
fiulphuric  acid,  boiln  down  the  filtrate  to  one-half,  saturiites  it  'ftdth  hme, 
and  sets  it  aside  for  three  days  ;  then  coUeots  and  dries  the  residuei 
When  tliifi  residue  is  boiled  with  alcohol,  the  filtrate  deposits  on  evapo- 
ration a  very  small  quantity  of  extremely  bitter  needles,  which  art) 
iDsoluble  m  water,  and  sparingly  soluble  in  alcohol-  The  needles  have 
an  alkaline  reaction  and  neutralise  acidsi  forming  therewith  crystalU- 
sable  salts,  which  melt  wheii  heated  (evolving  vapom^  which  excite 
coughing),  and  carbonise,  but  de  nc ^t  Itjave  a  trace  of  Ume-  This  body 
does  not  appear  to  he  obtained  from  dried  squill. 

I  Mesifi  of  liadi^  Sumbtilus.  Sumbul  balsam,  —  When  an  ethereal 
^  extract  of  the  root  is  evaporated,  and  the  residue  is  freed  from  wax  by 
dissolving  it  in  75  p.  c,  tibohol  and  again  evaporating,  there  remains 
a  clear  pale-yellow  mjiss  (jf  the  consistence  of  Venict;  turpentine; 
Reingch*s  sumbul  bnham,  A  few  dropB  of  this  bod3',  heated  in  a  wann 
f^MB^  tube  assume  an  olive-green,  afterwards  indigo-blue  colour. 
•Wlieii  submitted  to  dry  distillation,  it  yields  a  yellow  and  a  green  oilnj 
and  at  last  a  dark -blue  oil  which,  according  to  Sonjmer  (N.  Br,  AreK 
98,  1),  contains  umbelliferone,  the  retort  at  the  same  time  being  filled 
with  blue  vapours, — On  dropping  the  balsam  into  oil  of  vitriol,  the 
liquid  assumes  a  fine  purple  colour,  whereupon  watei^  throws  down 
blue  fli»cks>  Oil  of  vitriol  likewise  produces  a  Ukwi  or  pnrple  precipitate 
in  the  alcoholic  solution.  ^  When  the  balsam  is  melted  with  pieces  of 
i^ustie  potash,  and  the  mass  is  treated  with  a  little  water,  angelate 
of  potash  (x,  415)  is  dissolved,  whilst  snmbulaniate  of  pot.ish  remains 
behind*  The  latter  body,  when  dissolved  in  water  and  decomposed  by 
^  diltite  sulihuric  acid,  yields  snnibulamic  acid  lji  the  fumi  of  aturpentlne- 
B  like  mass,  winch  crj^stalhses  in  soft  yellow  needles  on  standing  for 
■fiome  weeks.  Its  potash -salt  is  crystalline  j  its  solution  in  absolute 
alcohol  acquires  a  violet  to  blue  colour  when  hydrochloric  acid  gas 
is  passed  into  it,  and  yields  by  distillation  a  colourless  oil  which 
may  be  freed  from  acid  by  earbonate  of  potash,  and  is  coloured  violet 
or  bine  by  oil  of  vitriol :  probably  the  vinic  ether  of  sumbulamic  add 
(Reinsch,  Jahrh.  pr.  Pharm,  6,  300 ;  7,  79  ;  13,  68), 

■  Restn  of  Taraxacum  q^cinak,     Polex  (N,  Br,  ArcK  19,  51). 

^^^esm  of  the  Tea  planL     Mulder  (Fogg.  43,  633). 
^^^Bmn  of  Tormentil  root     Meissner  {BerL  Jahrb.  29,  2,  69). 

I       Hard  resin  of  bfm  Grape-skins,     Nees  v.  Esenbcck  {Br,  Arck  20, 

■  l96). 

I        Acrid  Eesin  rf  Tntfles.     Riegel  {Jnhrh.  pr,  Pharm,  7,  226). 

B  Tjirpeth'Tcmn,  (Appctidii  to  iti,  405.)  From  the  root  of  Ipomma 
Turiiethum.  The  root  yields  4  p.  c.  of  ream,  ^th  of  which  is  soluble  in 
©then 


r 


L 
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The  root  ib  exfausted  widi  cold  wilBr  sid  dned,  aftennrii 
eoonelj  oomminated  and  ezhwisled  wiA  akohoL  After  diitilling  of 
the  aloohol  from  the  brafwn  tiiictiire»  the  Teem  is  precipitated  Ij 
water,  and  repeatedly  boikd  with  water  and  dried,  tfaeo  shaken  fov 
or  five  times  with  ether,  and  predpitatBd  linoai  the  alooholic  aohitkii 
with  ether  an  equal  number  of  times.    The  lesia  thus  obtained  m 

Brown-yeDow,  inodorous,  tasteless  at  first,  afterwards  bitten 
Ouinot  be  decolorised.  Tritnrable  to  a  greyish  powder,  extremely 
irritating  to  the  mnooos  membranes.    Melts  sit  183^. 


(4). 

esc 4M     6M6    M-OO 

66  H    _ -      56    7-77 7-81 

a2  0 256    , ^      35-57    .,.       aa-iO 

CPH«0"    —    7» 100<» lOHIo" 

Of  Ifae  Mme  eompontion,  therefiofe,  m  j>li^h^  (^ri»  407)  and 
406)  bat  dntiugniriwd  thervfrom  bj  its  intohibiiitj  in  ather. 

Tmpethin  mefted  on  pbtinom-foil  aoqaires  a  brown  or  Mack  eok^ 
evolves  an  acrid  odoor,  takes  fire,  and  barns  witha  bright  smcd^y  lui^ 
kaving  charcoal.  It  dissolves  slowly  in  ^7  of  vitriol,  forming  a  fa 
red  sointion,  whidi  is  ooloared  by  water  first  a  deeper  red  and  aflv* 
wards  brown  and  black.  —  It  is  decomposed  by  boiUng  with  wduwd 
meid»  into  tnrpetholic  add  and  sugar: 

CPE^*0»  ^  12H0  -  CraP>0»  +  aCHH«0». 

Under  the  inflaence  of  strong  hoses  it  takes  np  water  and  forms  salts  i 
turpethic  acid. 

Tarpethin  dissolves  easily  in  alcohol^  but  not  in  ether  (Spirgfttki 
N,  Bepert.  13,  97  ;  J.  pr.  Chem.  92, 97. 

Turpethic  acid,  —  Obtained  from  turpethin  by  dissolving*  it  In  baijt^ 
water,  in  the  same  manner  as  jalapic  acid  is  obtained  from  jalapOi 

—  Amoq)hous,  yellow,  shining,  translucent,  verv  hygroscopic  mii^ 

—  Inodorous,   and  of    sourish    bitter    taste.      Has   a  strongly  tdi 
reaction. 

Spirgatia. 


68  0 408    63  97    ^ 68-88 

60  H 60    7-94    7-90 

36  0 288    3809    8822 

C*1I«0»     ....    756    10000    lOO^X) 

Contains  1  at.  IIO  more  than  jalapic  acid. 

Turpethic  acid  bums  on  platinum  foil  with  a  bright  smoky  flame.  — 
When  treated  with  mineral  acids,  it  breaks  up  into  turpethoUc  ackiAc«i 
sugar: 

C«H«H3»  +  8  HO  «  C«H»0"  +  8  C"H*K>» 

The  sugar  is  susceptible  of  fermentation,  tastes  sweet,  and  smt-U) 
of  caramel  wlien  heated.  —  Turpethic  acid  dissolves  in  mi^ 
(Spirgatis). 

Turpethic  acid  forms  a  semi-acid  and  a  mono-acid  baiyta-salt 
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Semi-acid.  Spirgatia. 

68  0 408    46-78  4558 

68  H    68    6-51  6*63 

84  0     272     30-52  30-49 

2BaO    153     17-19  17-80 

OTa^Ba^O"  ....    891     10000  10000 

MonO'oeid,  Spirgatifl. 


68  0    ... 

69  H    ... 
35  0    ... 

BaO 


408       

...      49-54    

49-56 

59       

716    

722 

280       

...      3400    

3410 

765    

9-80    

913 

C«H»BaO»  ....    823  5    10000    10000 

Turpetholic  acid.  — Obtained,  together  with  sugar,  by  boiling  tnrpe- 
thin  or  turpethic  acid  with  acids,  in  the  same  manner  as  jalapinolic 
acid  is  obtained  from  jalapin  (xvi,  401).  It  is  purified  by  washing  and 
melting  it  with  water,  dissolving  in  weak  alcohol,  decolorising  with 
animal  charcoal,  and  crystallising  three  or  four  times  from  dilute 
alcohol. 

White  mass,  consisting  of  microscopic  needles  and  tufts.  Melts 
at  about  88^.    Inodorous ;  tastes  harsh.    Has  an  add  reaction. 


Spirgatia. 

mean. 

82  0  

192    

66-67    

66-58 

32  H 

32     

nil   

11-21 

8  0 

64    

22-22     

0«H»0»  288    10000    10000 

Contains  2  at.  water  more  than  jalapinolic  acid  (xri,  401). 

Decomposes  when  heated,  in  the  same  manner  as  jalapinolic  add, 
emitting  an  extremely  irritating  odour,  and  leaving  porous  charcoal. 

Soda-adU.  —  Dazzling- white,  silky  mass,  appearing  under  the  micro- 
aoope  as  rhombic  plates  with  angles  of  558  and  125°. 

Spirgatia. 

32  0 192    61-94    6190 

31 H    31    1000    9-99 

7  0  56    1806    1803 

NaO 31     1000    1008 

C^H«'NaO»     ....    310    100-00    10000 

Baryta-^aU  —  Amorphous. 

Spirgatia. 

32  0 192       63-99    53-60 

31 H 31       8-72    8-75 

7  0 66       16-75    1602 

BaO 76-6    21-64    2163 

OWH»BaO»  ....    355-5    10000    10000 

The    add    dissolves    easily   in    alcohol^    less    easily    in    ether 
(SpirgatiB). 

Euin  of  Valerian  root  (Trommsdorff,  Ann.  Pharm.  x,  10,  222). 
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E,  Aldehyde-resiB, 

Lie  BIG.    Amu  Fhann,  14,  158- 

Bley.     N,  Tr.  25,  2,  79. 

Wkidenbusch.    Ann.   Fhartn.  BB^  Ib^ ^  Pkartik   Cenir.   IS48,  S52; /* 

pr.  Cfwm.  46,  252;  Chetu.  Gaz.  lBi%  34;  Li^.  Kopp^M  Jakmkt. 

1847  and  1848,  G48. 
Pr.  Gotz.    N.  I^ep«rt.  12,  145, 

i^ormdiicw^  1,  By  heating  aldehyde  with  canstic  potash  (viii,  f7§) 
(Liebig)*  Tli^  penctmtiiig  odoiir  ^TolrtKl  in  the  reaction  h  diie  to  th«  fottntfni 
of  a  thicit  goldun-jrellpw  oil,  baritig  an  odour  of  cinnamoo  and  rspidlj  Goowft^  \rj 
o^kUtion  in  tbe  air,  or  with  nitric  acid,  into  a  reftin  ditfcn^iit  m>Bi  aldfth|^  waft 
(Weidenbu*cli) » 

— ^2,  By  wannhig  acetal  (ixi  40)  with  alcoholic  potash  in  premtnotd 
au"(Liebig), 

Dobereiner  {Schiu.  38,  327 ;  64,  466)  prDvloasly  noticed  the  fofs^ 
tion  of  a  resin  on  burning'  alcohol  containing'  pot&sh  in  his  irtMXV* 
lamp  (viii,  207) :  his  oxygon-ether  (viii,  274)  is  likewise  oxidised  If 
potash,  and  more  miickly  by  ail  of  vitriol,  to  an  indifferent  jctt** 
resin,  solnblc  in  alconol  and  ether,  and  bleaching  in  snnlig'ht^^ — Wixi' 
spirit  and  fu^el-oil,  in  contact  with  pldtinumiair,  and  potash,  abofn 
reeina,  though  more  slowly  thf^n  alcoliol  (Gi'^tz). 

The  brown  colour  developed  in  alcohohc  potiish  on  standing,  cr  <ii 
evaporating  the  solution  in  air,  is  due  to  the  aldclj3'de-n?«in  forami 
(Licbig).    On  boiling  an  alcoholic  aolution  of  i^Mia  ainl  ^^turating  it  witi 
an  acid,  a  brown  resin  is  obtained,  eohible  in  alkalis  and  of  varyingo*' 
position.    The  same  solution  heated  in  sealed  tube^  yieldB  a  reJ  nm 
msolnble  in  alkaHs.     A  body  having  the  Rame  eompoeilion  as  **  -  '^ ^ 
is  obtained  also  from  wood-Bpirit ;  it  contains,  on  the  a  vera  ^ 
p-  c,  C,  8'74  H,,  and  16*38  0.,  and  may  be  represented  hr  the  ijnuw* 
0'*HH)»  (calc.  750  p.  c.  a,  BBS  H,,  and  16  67  O.).      It  is  pmhdl^ 
formed  from  3  atoms  of  aldehyde  by  the  elimination   of   4  at 
Formic  acid  is  also  pn^kduced  in  the  reaction  ;  but  if  a  little  tn 
formiate  of  soda  is  added  to  the  alcoholic  soda^  the  resin  prvdi. 
tains  82-31  p.c.  C.  and  8^G9  II-  (Mylius,  Chtm.News^  18€5,  1 1-  ,  . 
iChrift  CL  Pkarm,  B,  ^2^), 

When  aldehyde  is  heated  to  160^  in  a  sealed  tube  for  100  lioin%A 
resin  free  from  oxygen  is  formedj  together  with  water^  aloobolt  iP 
acetic  acid.  The  resin  contains  4  atoms  of  carbon  to  2  fttoiBi  ^^ 
hydrogen  (Berthelot,  Compt,  re/id.  56>  703 ;  Jjmm  Marm,  126|  Mfy 

Preparation.     L   Aldehyde  (WcideubiiBrh),  or   the    lii|Did 
aldehyde  obtained  by  distilling  alcohol  with  sulphuric  a*  Itl  .^ud  r 
manganese  (viii,  276.3)  (Liebig)  is  heat*>d  wilh  solution 
and  thercftin  thereby  produced  is  waslied  with  water  ;  : 
tile  oil,  however,  is  not  completely  removed  even  by  mn- 
ing  water  (Weidcnbusch).    On  precipitating  the  resiiu  in  . 
in  canstic  potash  witb  dilute  sulphnric  acid,  1  Killing  the  filt 
iii  warm  alcohol,  after  a4diiiuu  of  water,  to  expel   *^ 
dryiug  the  precipitated  resin  at  100"  in  a  vacuum  (id' 
longer  BoluUe  in  water  and  but  incompletely  soluljle  ij. 
^  2*  Solution  of  caustic  potash  of  sp.  gr.  1*20  m  iuti 
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with  some  platiDUin -black,  into  a  vessel  filled  with  vapour  of  alcohol, 
which  ifl  opeued  from  time  to  time*  The  potash  quickly  aesumes  a 
yellow  colour,  and  deposits*  a  dark^brown  granular  resin,  which  must  be 
washed  with  as  little  exposiire  to  the  ak  as  possible^  Thus  obtained, 
it  contains  about  9  p,  c-  of  a  resin  soluble  in  alcohol,  which  is  pnjbably 
a  product  of  oxidation,  and  may  Ite  removed  by  washing  with  alcohol 
(Gotz), 

Bley  distils  a  iDixture  of  1  part  of  nitiiG  acid  of  sp.  gr.  1*24  and 
4  parts  of  alcohol^  and  after  rectifying  the  distillate  over  chh>ride  of 
caldum,  mixes  it  with  caustic  potash,  so  long  as  a  yellow  precipitate  is 
produced.  He  then  washes  the  precipitate  with  water,  dissolves  it  in 
I  ether,  and  evamjrates  the  solution.  Tliis  aldehyde*resin  is  brittle^ 
B  pale-brown,  and  easily  fiisible  :  it  Is  decomposed  by  uitric  acid,  black- 
^^euad  by  oil  of  vitriol,  and  is  soluble  in  warm  hydrochloric  and  acetic 
^nddb,  and  precipitablc  from  the  latter  solution  by  water.  It  dissolves 
^^eiy  slightly  iu  warm  aqueous  ammonia  and  |X)tash  ;  in  cold  absolute 
alcohol,  but  in  alcohol  of  80  p.  c.  only  on  warming ;  and  rapidly  in  ether 
aad  acetate  of  ethyl,  as  well  as  in  warm  oil  of  turpentine  and  oil  of 
almonds. 


\ 


Fropirties*  Dark -brown,  hard  resin,  tritnrable  to  a  pomegranate- 
yellow  [j^ale- brown  (Liebig)]  powder  (^Wcidenbusch)*  Red,  friable 
mass,  resembling  dragoiirg  blood,  turnmg  paler  and  at  last  fawn- 
coloured  in  the  air  (Gotz).    Tasteless, 
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liebtf;  suppo90»  «  to  contain  jpotttib.  —  Q3tK  g[vp»  for  the  roBia  a^  whi*;h  b  in* 
[aolublc  m  idcobol,  the  formula  C^H^^O'^  :  A  ift  tlic  portiou  sulubk'  in  alcabol  tmd 
Infectpitablc  as  »  letnon-j-ellow  powder  bj  <jther  and  eliloroforui  \  Gotx  asuigiis  to  it 

Aldehyde-re  Bin,  dried  at  a  moderate  heat  in  the  air  and  afterwards 
at  100",  es hales  a  spirituous  odour  and  Bometimes  takes  fire  and  burns 
like  tinder. — ^  When  strongly  A e«W  it  bums  like  a  reein,  leavijjg  a 
shiiuDg'  charcoal  (Liebig).  —  The  brown  alcoholic  solution  is  dec4:>lorised 
by  a  little  chlorine,  whereupon  water  throws  down  a  white  powder 
coutaining  chloiine  (Weidenbusch). —  Neither  the  resin  insoluble  in 
alcohol  nor  that  sol  able  therein  is  decom]>03ed  by  fused  alkalis 
I  (Got^)* 

Aldehyde-resm  gradually  dissolves  when  washed  with  imter^ 
fonnhig  a  diirk-bmwn  solution.  It  is  m^otuble  in  bmdphifk  of  carbon 
(Ootz),  partially  soluble  in  oil  of  iHhicd^  frcim  which  it  is  precipitated 
by  water,  and  nearly  insohihle  in  alkaliii  ( Weidcnbusch).     g^e  aboro. 

The  resin  preixired  according  to  1  dissolres  easily  in  akokol  and 
wAtfT  (Liebig;  Weidonbtisch) ;  that  prepared  according  to  2  ie  insoluble 
in  aloijholj  ether,  and  ddorofarrn  (Q^Stss)* 
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Humous  Substances. 

Vaoquexik,    Ann,  Chim.  21,  29  ;  Cnll  Ann.  179%  1,  424. 

ExAPKOTH.     A,  GthL  A,  329, 

Th.  SAtrssuRE.     A.  Gehl.  4,  684. 

Edthof.     a.  Gehl  6,  381. 

Prodst.    J.  Ph^B,  83,  320 ;  N-  GthL  3,  374. 

Bbacoiojot,    Ann.  Chim.  61,  187;  N.  Gfhl  9,  132.  —  Ann,  CUi,  IC^ 

2S^.  — Ann,  CMm.  Phfs.  12,  189 ;  Schw,  27,  S44  j  G?iV*.  «^  MIL— 

Ann.  Chim.  Fh0,  31,  40, 
Berzelius.     Thorns.  Ann.  2,  314,  — Scher,  Ann,  7»  224.  ^ — Poffg-  Ih  ^ 

—  Fogg.  29,  3,  and  238. 
Sprekgel.     KaMtu  Arch,  7,  163;  8|  145. 
BoOLLAY,     X  Pharm.  15,  165, 

MALAGtrri.     ^nn»  CAiV/i.  P%.?,  59,  313  s  /.  Pharrrh  21  ^  443- 
Hermaj*k,     J.pn  Chem,  12,  277;  22,  65  i  23.  375 ;  25,  189 1  27,  1«S; 

34,  156. 
Felkkti.    ^nn.  CAim.  P%9,  67,  157;  73,  208;  abetr.  </;  iir«   doii.  til 

188. 
Mpldkr.    /.  pn  CT#m.  16,  246  ;  21*  203,  and  331 ;  32,  325. 
F.  TiiENARD-     CompL  rend.  44,  980  ;  49,  289  ;  52,  444  ;  Par.  5be.  J^ 

1861,  33,  and  m,-- CompL  rend.  ^2,  792,  53,  1019, 

The  Rncrystalliaable  brown  or  black  eubfitances  produced  tytli 
decay  of  maDj  organic  comp^^nnds,  mora  especially  of  vegetable  tiMa 
aud  resembling  the  bodiea  formed  by  the  action  of  acids  or  aODdli 
sugar  and  woody  fibre,  are  diatingni^hed  by  tlic  general  name 
humous  substance  J  mmdd^  or  peat^mhstanct  {Torfmattrit)^  which 
ificlude  a  large  number  of  boiiies  having  a  similar  eEtenial  appeamrK 
They  are  dktiuguishcd  from  crenic  acid  by  the  easy  soUdnlif  ^  ^^  "^W 
of  tlie  latter  body,  which,  however,  is  converted  into  ijih  t^ 

crenic  acid  by  exposure  to  the  air.  The  composition  of  Hi.  ■  -^ 
being  seldom  known,  and  their  fi^rmulas  not  determined  witlj  *  j  i  u  '; 
they  are  here  treated  in  succession. 

Formation  and  Sources.    L  Humus  is  formed  by  the  decmy  of 
organic  compounds,  more  particularly  of  vegetable  ttssuea,  umI 

Bequeutly  occurs : 

1.  In  Vegetable  Soil,  Concerolng  the  formation  of  bunms  in  tl»  si 
Bee  Soiibeiran  (N.  J,  Pharm.  17,  821 ;  J,  p%  Chmju  50,  291  \  IM.  Kiff^ 
/ciArcj^er,  1850,  651);  Blondean  (CW/j/i/.  reW,  57,  414;  CAm.  CMr; 
1864,  252)<  All  aqueouB  extract  of  the  cultivaUMi  s*ni  xA  VeoBdyi 
contained  a  substanco  allied  to  sugar  or  de^Ltrin  (Venlcil  k,  RbH 
CornpL  rend,  36,  95  ;  LitL  Kopp's  Jahrc^hiT*  1852,  7H6>.  See  tl* 
Rifiler  {N.Arch.ph,  not.  1,  306 1  Jkoj^'s  Jdtr^ber,  1S58,  5W). 

2.  in  Stable  mmture:  Th^nard'e  fininc  iu:'id,  Bmcoiitiot*^  aiolis*' 
acidp  different  from  the  azulmb  acid  of  this  Handbook  (%J^  ^7^% 

3.  In  rottm  woQd  (Berzelius;  nermann).  —  The  Uadc-browttinlv^ 
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jTuleot  reeidu©  of  an  oak-tTuuk  which  had  rotted  in  a  marsli^  contamed 

■Creiiic  acid,  wliich  it  gave  up  to  carbonate  of  ammonia,  and  an  acid 
|™clo«ely  atlied  to  apocrenic  acid,  but  more  complotelj  precipitable  by 
hydrochloric  acid  and  iuBoluble  ia  nitric  acid  (Berzebus,  Po0*  29,  262), 
—  A  deal  pump-pipe,  wliich  had  rcmau^ed  for  a  long  time  out  of 
water,  contaiuea  la  the  inner  of  the  wood  a  large  quantity  of  crenic 
acid,  and  in  the  outer  layers  principally  apocrenic  acid  (Wincklcr, 
Jaht^.  pr,  Phartn.  20,  lO;LieL  Kopp's  Jafiresber.  1850,  392).    See  alao 

KVogel  (iV.  Eepert  %  102). 
4.  In  [leatj  of  which  it  forme  the  chief  part,  together  with  undecom- 
aed  woody  fibre  (Eiiihof ;  Proust;  Braconnot),     In  bituminous  wood 
ameaon,  Bchtr,  J,  7,  419;  Braconnot)*     In  lignite. 
Concerning  crenic   acid   and  humous   Biibstancea  from  peat  (see 
j^Keinsch  {J.p}\  Chem,  24,  274) ;  on  the  humic  acid  of  peat :  Waekemoder 
K(X  pr.  Chan.  24,  22) ;    Soubeiran  {N.  J,  Fharm.  18,  16).     On  humun 
Pfroiu  lignite,  jsea  Reiiisch  (J.  pr.  Chem   19,  478). 

A  black  humus-like  BubeUnce,  probably  rotten  peat,  found  floating 

L  oti  the  water  of  Loch  Dochart,  in  Stx>tland,  aft^or  the  occurrence  of  an 

Hearthfpiake,  cnntained  76*7  p.  c.  C,  4-7  11. »  and  18' 6  0.,  besides  traces 

"of  ash  and  nitrogen  (Gregory,  Ann.  Fhoj-nu   61,  365;   Lub.  Kopp*s 

Jakresher.  1847  and  1848,  808), — ^Haidinger'a  dopplerite  is  an  earthy 

eubstance,  occurring  in  a  peat*bed  at  Ausaee  in  Styria.     In  the  fresh 

state  it  is  gelatinous  and  brown-black,  but  on  expoBure  Uj  the  air  it 

beconios  elastic  and  caoutchouc-like,    and   contains  vegetable  fibres, 

distingnirihable  under  the  microscf)pe.     After  drying  at  loO***  whert^by 

78^5  p.  c.  of  water  ia  expelled,  it  has  a  glassy  lustre,  resembles  pitchy 

and  contahis  (after  deducting  ash  and  1-03  p.c.  of  nitrogen)  51*63  p*  c.  C, 

5-34  H.,  and  43-03  0.,  corresponding  to  the  furniula  C*^R^^.    Caustic 

pf'>tash  is  without  action  iipKjn  it  after  drying,  but  with  the  fresh  eiib- 

etance  it  evolves  ammonia,  and  dissolves  a  portion,  wbicli  is  preci- 

Ipitated  again  by  hydrochloric  acid  (Schrot tor,  Wien  JktuL  Bet\  1849^ 
285  s  Lirh.  Kopp's  Jahresher.  1849,  781).  —  Pi*jf*tiU^  a  brnwn  mas.^  found 
in  layers  oo  the  granite  cliffs  on  the  east  and  west  cnaBts  of  Cornwall, 
probably  formed  from  the  remains  of  plants,  contains  Johnston's 
mude^om  mid  in  combination  with  alumina.  The  acid  m  dark*brown, 
soluble^  not  dehquescent,  and  is  repi-esented  by  the  formula  C^'E*0*. 
Ite  silver-salt  contains,  in  addition,  3  at^  AgO*;  the  alumina-salt  4  ati 
AlHJ*,  and  8  at.  HO.  Chlorine  converts  it  into  white  gelatinous  mudmc 
add  C**I1*0^.  Nitric  acid  forms  the  same  acid  as  a  brown  dehquescent 
f  masn  (JohiiBtou,  PhiL  Ma^,  Nov.  1840  ;  J-  pr.  Oietn.  22,  182). 

b*  In  the  bark  of  many  trees,  espc^cially  in  that  of  Pimts  $ylvesiri§ 
1  (xv,  487) ;  in  cinchona -bar  ka  (xvi^  484)  (Bei^ehus)  j  in  the  bark  of  Snlix 
Ijft'a^tis^  and  abundaotly  in  the  bark  of  the  beech  (Braconnot),  and  iii 
that  of  the  oak  and  horse-chcanut  (Tlionison). 

An    aqueous    decoction    of  anacabuita-wood  yields  with    neutral 

ite  of  lead,  a  precipitate  of  lead  oxide  combined  vrith  tannic  and 

lie  acids,  the  latter  of  which  separates  on  dissolving  the  precipitate 

acetic   acid.     When  pti rifled   by    wa-^hing,   dissolving  in   aqueous 

ammonia,  and  precipitating  with  hydrochlonc  acid,  it  contains,  after 

drying  at  llO"*,  45  11  p.  c.  C„  4*56  11.,  and  50*33  0.,  corresptmding  to 

the  formula  C"fl*^0»*  (Ludw.  MtiUer,  Phnnn.  Vierteif,  10,  532). 

From  the  alkaline  excrescences  of  unhealthy  treea,  more  especially 
of    the   elm,  there  exudes  a  black  xnai^,   Klaproth's  ulmin^  ^bkti 
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Smlthsofi  (^.  i%i.  78,  311)  miQgtiMd  as  m 
itakCG  wiUt  potealL 

Or  moaH  of  bliglited  ctjm^  oee  Gtiger  {Amm,  Aamt.  $,  457) ; 
{Aim.  Fkanm,  37, 90);  from  ^kmrim  dmMm,  Kaop  (/^omi,  Cfntr.  mi 
S48).    A  btowD  Bobgtoiiiy  mm  Mwmr  Mfiimt  ftUo  MoogB  to 
place  (Bracofi&olt  ^im.  CSiim  80,  289)w 

IL  BjloipeffectcaifioBisallotiivcQiBbiM^       wdl  as  bytbcdrf 

JfltMatkin  of  wood  Mid  other  orgamic  wibetsiiaBe:  biutias,  cooauqMtljt 
oociiiH  in  soot  (BracoDnot).  3««  rr,  is^*  —  Chareoal  prep<u«d  at  a  bt 
temp^vtuie  for  makiug  gaQpowder,  contaLod  nlmic  add  (Eoollaj)* 

HI.  Maaj  8priug  waters  ospedaQy  tho&e  risui^  In  peat*bog9,  « 
well  aa  the  ochre  which  is  deposited  from  them,  coatain  aolitble  hanoil 
subotaacesi^  whkh  ar«  rendered  inaoliible  hy  cxpomire  to  the  mt :  tkh 
Teliu»*B  cTintcaad  mocrenic  mids. 

The  water  of  the  Seine  jields  with  seoquichloride  of  troo  (ocl  k 
exceed)  a  precipitate,  from  which  caustic  potash  extmA?t«i  ao  acii 
reaemhling  a}K)cremc  acid,  and  coutaLning  53*1  p.  c.  C„  2*7  IL^  2  A  X- 
and  41-8  0.  (Feligot,  Bull  de  la  Soc.  ^Encottmij,  (lHCi4)  i>3,  M^f. 

An  add  occnmng  in  the  oilneral  water  of  K4>iiiiebqfg'  a^reca  a 
man  J  respects  with  crenic  add,  but  ita  comprjtuidft  witii  i^itiUh  ani 
aoda,  when  exposed  to  the  air  in  the  moist  ^^t4Ate,  take*  up  oxvgra,  mI 
at«  diverted  into  apocrenatee  and  nitrates  (Dcibereitier^  J^  ^,  Okas* it 

113)-  Coneeroini  Hiliile*«  BntmmemmMre,  which  diiTrra  fi^m  crenic  moid,  icv  Mm^l 
Ar^k-  %t  399;  an  tlie  creuic  aeld  ^  tb(^  M^ldna  ir^«r,  tee  PtniMM  (^«  Jb"*  ^P^ 
17,  dl)  ;  on  ereaic  scid  in  rain-water  see  I3&bn-Harstmaf  (i^jr.  ^  S&4). 

IV,  Limonite  and  earthy  TiYianite,  claj  iFon-stone^  pea*Of«,  ih» 
sand  and  ferrugmons  day  contain  email  qnantities  of  but  ^*'* 
Kmttu  Arch,  12,  442)*    Oii  the  compound  of  humus  '■ 

6e©  Nriggerath  &  Mtjhr,  ^Iw*.  Pharm.  25>  93),     An  oolit 
from  Bfclgiuin  coutiiiuetl  4  percent,  of  crenate  of  anj;  . 
CimpU  rend,  b%  975;  Kq^$  Jah^j^htr,  ISGl,  *J76>, 

V.  Human  nrine  contains  a  humoiis  anbstanciN  wliicb  di«Kdf« 
easily  in  aqueous  potusb,  and  iB  precipittible  by  twnX^  as  a  eurdy  Klal 
masa,  inatjluble  in  water  and  ulcuhol  {Ffim«t,  Ann,  Chim  PhjfB.  14*  W^ 
Prf>ut\5  imlQtnca€%d{PhiL  Ann.  4,  71 ;  SeAte.  36,  188),  prrapitated  !n« 
unhealthy  dark-Cf*loured  human  nrine  by  acidS|  appears  to  ho  icIflBtifii 
with  the  hi*^t.  A  huntus-like  eubBtance  from  tno  excrement  o(  lb 
nightiijgale  also  bolonga  to  this  place  (Bmconnot,  Ann,  ChimuH^lh 
38G). 

When  horwea'   urine    is    precipitated    by  hyfli  .^    mdd^  ^ 

cauBtic  p>tash  is  added  to  the  filtrate,  a  pret^ipitat^  A-n  fWtt-§ 

thrown  down,  which,  after  washings,  |?ivea  up  a  \$ur^v    ^ 
nesia  to  warm  hydrochloric  acid-     Aftci'  bring  frinyl  li^-       ^   . 
acid  by  wa»hin^»  and  dried,  it  fornix  a  bniwn4>bu,'k   powder,  whtM 
disitolveB  very  elightly  in  water  aud  hi  hydiuclUoric  and  nitnV  ut-jk 
eaaity  in  cau*itic  alkahB  and  their  carb  luatee^  tklm^  in 
precipitated  from  the  alkaUae  aotutiuus  by  mafnoria-aai;,  , 
of  all  graminivorous  atdmak,  and  guano,  contain  a  ainular 
(v.  Bibra,  Afm,  Phann.  63,  109). 

VI*  I5y  the  action  of  alkalis  on  woody  fibre,  willi  aoow  of  tk 
(Braconnot) ;  <>f  alkali.^  on  doxtro-gluooee  (or  iaverled  sugar) ;  dtok 
on  cane-uugur  (Mahiguti  j  Boullay).    3«e  zT»tia 
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Wood-charcoal  made  at  a  temperature  of  320°  Ib  converted  by 

aelted  hydrate  of  potash,  with  access  of  air^  and  more  slowly  by 

^afliteoua  carbonate  of  pot'ish*  into  an  actd  humous  substance,  which 

dissolves  in  ammonia  and  aqueous  alkalit^  (Milloii,  Compt  rend,  61,  249  ; 

Kopp'&  Jahre^ber.  1860,  G8), 


VII.  The  products  formed  by  treating  charcoal  with  nitric  acid 
dosely  resemble  crenic  and  apocrenic  acids  (Berzelius), 


ttry  « 
YIII.  The  brown  residue,  insoluble  in  acids  and   water,  which 
mains  when  cast-iron  is  dissolved  in  nitric  acidy  behaves  towards 
atmnonia  in  the  same  manner  as  the  ferric  salt  of  apocrenic  acid,  but 
^  cannot  be  obtained  hi  the  pure  state  (Berzelius),     Soe  r.  216  j  li,  375, 

IX,  When  a  mixture   of  carbonate    nt  soda  and  phosphorus  is 

[leated  to  ^-iC  for  some  hours  in  a  glass  tube,  a  dark^brown  mass  'm 

Jfonned,  which,  when  throi^m  into  water,  evolves  u  large  quantity  of 

autaiieonsly  inflamniable  phosphoretted  hydrogen,  and  yields  a  brown 

leoluti an  contaiuing  phosphate  and  carbonate  of  soda  together  with 

Qiimous  stibstance.     The  latter  b^:»dy  is  i precipitated  from  the  brown 

[filtrate  liy  hydrochloric  acid,  w^ashed  with  water  containing  hydro- 

I  ehloric  acid  till  it  begins  to  dissolve  more  frcelj ;  again  dissolved  in 

dilute  tmuKtic  soda,    and    precipitMed  by  hydrochloric  acid*  —  It  is 

amorphous  and  black -brown,  and  has  a  conchoid  al  fracture^  resinous 

lustre,  and  slightly  acid  reaction.     It  contain*!  44*7  p*  c-  of  ash  and 

15  p,  c.  of  phosphoric  acid,  and  in  100  parts  of  the  organic  substance 

;  formmg  the  remainder,  6^'88  0,,  4*00  IL,  and  3^*12  0.,  corresponding 

Lapproximately  to  the  formula  C*°H^*0**-    Its  aqueous  solution  is  pre- 

I  dpitated  by  most  salts  (Dragendorff,  Ch&ti,  Ctnlr.  1B61,  805). 

X,  The  compound  of  carbonic  oxide  and  potassium  formed  in  the 
preparation  of  potassium,  when  dissolved  in  water  and  freed  as  far  as 
possible  froni  cry  stall  is  able  salts  by  evaporating  the  solution,  yields 

'  with  dilutes  sulphuric  acid  a  brown  humus-like  precipitate.  This  "body 
dissolves  witli  difficulty  m  cold,  more  freely  in  hot  wateiv  and  in  weak 
alcohoV  but  not  in  absolute  alcoiiol  or  ether.  Its  solutions  are  dark- 
brown  or  black,  and  opaque,  and  arc  completely  precipitated  by  acids, 
inclmiing  acetic  acid.     It  dissolves  eassily  in  alkalis,  and  is  precipitated 

\  J>y  mctaUic  salts.  The  copper -com  pound,  obtained  by  mixing  its  solu- 
tion in  weak  alcohol  witb  sulphate  of  copper,  contains  at  100'',  on  the 

I  average,  45-49  p,c,  0.,  2^45  H,,  276  h.,  19^11   CaO.,  and  aOK)  0,, 

'  oorresponding  to  the  formula  C**NH*'0*  3CuO  ( W,  Mayer.    In  GmeluiB 

Certain  decomposition-products  of  gaEc  acid  (xii,  401)  and  tannic 
acid  (xv,  458)  I  the  carbonaoeoua  mass  obtained  by  treating  alcohol 
witli  oil  of  vitriol  (viii,  240);  the  soLstances  produced  hy  the  aetion 
of  hydrochloric  acid  on  albumin  (sea  AlhutiUn)  are  all  distinguifihed 
as  humous  substances. 

On  tlw  iimi)u«4iko  productB  fonQ(^d  by  li^ittng  ©hlorido  of  carbon  with  ileo- 
liciHo  |K)<ii*h,  i««  BeHh^dot  {N.  Ann.  Chim.  Phtfi.  &i,  87  j  ^ji».  Fharm.  109,  121)  \ 
on  iimifftr  iubstADcra  result  lag  frrjiTi  the  m^tiuii  of  #odiutn  on  chlorofona,  m  pi^^ttnce 
of  wood -apiril,  alcohol,  ftcetoiie,  ki\^  see  HardT  {Compt.  rend.  54,  470  |  Chfm.  CctiM 
18C2,  672.  —  rar,  Svc.  BuU.  18(J3|  339}* 
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Humous  SubstaQces  m  particiilajr. 

A*  Bmiili^*8  Ulnnc  Add, 

BouHaj  (J.  F%iirm.  16,  165|  ^ikw,  00,  107  j  i^OT*  20,  63}  ^ 
tiDgnishea  wm  ulinic  acid  the  brciwii  stibet&iiGe  fivodoofMl  bv  tba  aete 
of  acids  on  cane-su^ar  (xv,  25G),  besides  many  other  WMlieJS  cvitedff 
EOt  belangitig  to  thie  place.  Ulmic  acid  (the  sotiive  aiid  ui«>t!e  of  cc^ 
paratioQ  of  which  m  not  ^^ven)  h  said  to  ctjntain  5G*5  p,  c  C*,  4-81 H^ 
and  38  60  0.;  the  copper-salt,  dried  at  l^O""  in  ft  vweam, 
10-5  p.  c-  CuO.;  the  lead^salt  2686  p.  a  PbO, ;  the  cilTcr-«l 
28*57  AgO. ;  the  two  latter  salts,  however,  were  pariiiilly  dccoD- 
posed  by  washliig. 

B.  Sv^9kmces  produad  by  ike  meHim  of  Addg  on  €m»e  S&for* 

Malagiiti'i  ulmin  is  obtained  by  boiling  eane-mig^ar  wtth  wvj  i 
acid  (xv,  254);  it  ia  freed  frnm  tilmjc  acid,  produced  at  the  same 
hy  aaiDiODia,  or  lietter  bj  caustic  j>otash,  after  which  tbc?  in 
portion  ifi  washed  with  water,  very  dilute  sulphuric  acid^  and  wi 
8UCce«aion*  It  containe,  on  tlie  averags,  56*89  p,  c  C^  4  7iH^ial 
38-39  O.,  correepouding  to  the  formula  C*»H>«0«  (A7'14  pwc  (L 
475  H.), 

Malaguti'e  nlmic  nt^d  m  formed  eichislvely  when  the  flocks  IdihI 
are  removed  from  the  further  action  of  the  acid*  It  ts  obtmai 
together  with  a  little  ulmin,  by  boiling  10  parts  of  sugar,  30  parts  <^ 
water,  and  I  part  of  oil  of  vitriol,  and  repeatedly  retno^diig-  tli«  ioai 
which  ifi  fornKwl  After  drying  at  150^  it  contajiis  50-08  |\  c  C 
4*76  n.,  and  37*76  0*,  and  is,  therefore,  isomeric  with  ubmt^  tnte 
which  it  ia  traniiformed  by  boiling  with  water  for  a  few  tumn.  It 
diRfiolves  in  ammonia  and  caustic  potash.  The  copj>er-saIt  k 
10*76  p.  c,  CuO.  t  the  silver-salt  24-32  p.  c.  of  sih-er  (MiUa^: 
CAm.  P%s.59,  4ia). 

According  to  Mulder,  the  coloured  substances^  insoluble  in  mM* 
lat-ed  wator»  produced  by  boiling  cane-sugar  with  bydrochloffe  or  fd* 
phuric  acid,  are  either  bmwn  lumin-substauces  containiii$f  ^  atmxi  cf 
hydrogen  more  than  the  number  of  oxygen-ati»UK%  or  hloclt  hoDih* 
BubBtanoes  containing  equal  numbers  of  atoms  of  oxyKt^n  -in*!  hvdroirfii 
The  ulniiu  of  the  former  and  the  humin  of  the  luttt*r  cin 
in  aqueous  alkalis,  whilst  nlmic  and  humic  acid^i  are  - 
ulmin  atid  hniniii,  however,  are  converted  by  alkalis  into  !h<*  torn- 
apruiiiig  acidH  ;  and  ulmin -subs  tancea  are  transiformed  by  the  actka 
of  dilute  acids,  with  aeeess  of  oxjrgen,  into  hiimiti-sttbst^iioei,  aai 
nlniic  acid  by  strong  a^ndsi  into  ulmm,  —  If  the  t^n  nn  }iv^  alma^JT  btfi 
converted  by  dilute  acjda  into  glucic  acid,  Btroii  rm^.       "    '   ' 

hurnin  (Mulder,  J,  pr.  Chem.  21,  203  and  354 1  .._,  -....>, 

MnldiT  givoB  tlie  following  ftirmnlro;— ulmin,  0*11^0**; 
aeld,  C«ll"0";  humiiu  C«1U»0»^  humic  add.  C^U^W.  Thm 
formulHS,  as  well  as  the  entiro  distinction  Imtween  ulittiit-  and  1iiih0* 
sabstancee^  appear  to  me  untenablap  JMulder,  it  is  true,  refits  t0mmj 
points  of  dilTerenco  between  the  two  clashes   uf  txidiw,  in  cobiit 
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ebaviour  towards  adds,  acetates,  &c* ;  but  to  all  appearance,  it  is 
not  these  differences,  but  trifling'  variatioua  in  the  atialyBea  (probably 
of  substances  containing  ash)  that  de terra ine  whether  a  body  belouga 
to  the  ulraiu  or  to  the  huniin  gi-oop.     The  formulte  of  these  bodies 

k appear  to  be  derivable  from   that  of    sugar  by  tbe  abstraction   of 
f-water  (Kr,), 
Calctdaiion  for  Mnldor^s  Xllmia  atid  Kntmn  irabfltanoei  from  iugar* 
*4  0    .,.,..»  145  ....     64-16      24  C  «»....  145  ...    6ti'82      24  C 145....    69-71 

»H    , 9,»*      »99       8H 8...      a 69       7H. 7..      336 

ftO    ......    72,..    SiaO        8  0    ..,„    64...    29  49        7  0 .,     56..    26'§3 

0«H*C»  ...  226  ....  10000     O^WO^  ...    217  ....  10000     C**H?0?  ...  208  .,  10000 
0  =  0'04|  OA  in  MuMctr'fl  as&ljiee  of  the««  bodies^ 

1-  When  12  parts  of  sugar,  40  part®  of  water,  and  1  part  of  hydro* 

lehloric  acid  are  heated  to  SO^  for  a  eufEci^nt  length  of  time,  brown 

Iflocks  are  obtained,  which  are  collected,  washed,  ami  dried  at  165^. 

They  ontain  (15 -3  p.  c,  C,  4-3  IL,  and  30-4  0.,  and  are,  according  to 

Mulder,  a  mixture  of  ulmin  and  nlmic  acid,  — They  are  partially  Boluble 

,  in  ammonia. 

1  u.  The  flocks  obtained  in  1  are  rendei*ed  insoluble  in  ammonia  by 
I  digeistion  in  hydrochloric  acid,  the  ulmic  acid,  according  to  Mulder, 

being  converted  into  lUinin.     The  body,  dried  at  140",  now  contains 
65*1 1  p,  c.  C,  4-32  H.,  and   30*57  0*,  from  which  numbers  Mulder 
\  calculates  the  formula  C*^H^*0**. 

2,  Ten  parts  of  sugar  are  boiled  with  30  parts  of  water  aud  1  part 
I  of  oil  of  vitriol,  and  the  product  is  dried  at  16o^  It  contains  64*72 
^  p,  c.  C,  4*50  H.,  and  30'7B  0.,  and  is,  according  to  Mulder,  a  mixture 

of  ulmiB  and  ulnuc  acid  not  perfecUy  dry-  —  It  is  f)artially  soluble  in 
ammonia  and  caustic  jiotash. 

2  a.  The  portion  of  2  soluble  in  caustic  pot  bis  h,  when  precipitated 
I  by  sulphimc  acid,  dried,  tritumted,  and  digested  with  dilute  hydro- 

chloric  acid  to  remove  potash,  is  ulmic  acid,  containing,  at  195^,  68"95 
p.  c.  C,  4-23  H.,  and  26-82  0.     According  to  Mulder  C^^ir^O". 

2  b.  The  portion  of  2  ?*olnble  in  aqueous  ammonia,  when  washed 
with  hydrochloric  arid  and  water,  is  ulmin.  After  drying  at  HO^  (at 
which  temperature  the  air-dried  substance  loses  9*2  p,  c.  of  water)  it 
contains  65-45  p.  c.  C,  4*47  H.,  and  30'08  0.,  and  is  represented  by  the 
formula  C»ir-0**  (Mulder). 

3,  Four  parts  of  sugar  are  boiled  with  1  part  of  strong  hydrochloric 
acid  and  10  parts  of  water  (apparently  with  excess  of  air),  and  the 
prmiuct  is  washed  and  dried  at  165®.  It  containi;^  65-36  p.  c.  C,  4-38 
H*,  and  30'2()  0.,  and  consists,  according  to  Mulderj  of  a  mixture  of 
ttlmin  and  bumic  add.  —  It  is  iuBoluble,  for  the  moat  part,  in 
atniuonia* 

3  «.  The  portion  of  3  insoluble  iu  ammonia,  after  washing  with 
lute  hydrochloric  acid  and  drying  at  160*  (whereby  water  a>ntainuig 
jetic  acid  is  oxix?lled),  contains  66w  1  p»  c.  C,  4'40  H.,  and  28*89  0, 

^  (^W*Oi^  +  4  no  :  Mulder's  ulmin. 

4,  Ten  parts  of  sugar  are  boiled  with  20  parts  of  water  and  2  parts 
of  oil  of  vitriol.    A  portion  of  the  product  is  black  and  insoluble  iu 
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caustic  potash,  and  contains,  at  140*,  64*67  ppCC,  4*32  H,,  aod  81 '01 
0. :  Mulder's  humii),  C**H'K)*,  A  second  portion  is  Bolnble  in  cauitic 
potash T  from  which  it  is  precipitated  as  a  brown-black  jellv  by  addii, 
and  contaiue,  at  140%  03^25  to  *>4*01  p,  a  0^4*61  to  4-3SH.^  aiidS2*14 
to  31-61  0.  =  C^'R^'0» 

A  portion  of  the  jelly  is  soluble  in  ammonia*  The  reddish  InBolublt 
residue  contains,  at  IIO"*,  65-66  p.  c  C,  4'26  H,,  and  30*08  0-,  carm- 
spondiug  to  the  formula  C^H^'O", 

The  above  subataacea  are  capable  of  yielding  salts  and  donbte 

salts, 

Ammonia-mlt  By  treating  2  with  aqueous  ammonia,  evaporating 
the  fdtrate,  and  drying  the  product  at  140^,  the  ammonia-salt  of  nlmit 
acid  is  obtained.  It  rantains  64'84  p.  c.  C,  3*D7  N.^  5-06  H,,  and  26*13 
0.,  correepondiiig  to  the  formula  C*ir*0",NII*0*  The  ammooia-BaU 
of  hmu€  acid  is  obtained  by  treating  3  in  a  similar  manner.  It 
contains    Bi^M  p,  a  0.  and  4-53  H.,   agreeing    with    the    foTmnln 

c**n'»o",Nn'o, 

Potash  ^sali.  —  Obtained  by  diasolving  ulmic  acid  in  eausde 
potash^  evaporating  the  neutral  solution,  and  drying  the  resldiKi 
al   140°.    Contains   12'31  p»  c,   KO*,   corresponding   Uj  the   fymmla 

Bafyta~mU^  —  Prepared  by  neutraliaing  the  jiotash-salt  with  aeetk 
acid  and  precipitating  with  chloride  of  barium.  It  cannot  be  washed. 
Dried  at  140'",  it  contains  i8'5d  p.  a  BaO.,  agi^eing  with  the  formitli 
3e-*H^*0",2BaO* 

Copper-salL  —  Obtained  from  sulphate  of  copper  in  the  same  manner 
as  the  baryta-salt.    When  dried  at  140**,  it  contains  10-20  p.a  CuO^ 

corresponding  to  the  formula  C"H**U**,CuO. 

Lmd-mU,  —  Prepared  from  neutral  acetate  of  lead  in  the  aaae 
maimer  as  the  baryta-salt.  At  140*"  it  contains  3r02  p,  c  PbO,  and  u 
represented  by  the  fonnula  3C*^H»*0",4PbO. 

Amimmo-plumbic  »aii>  —  Nentral  acetate  of  lead  throws  dowm  from 
the  ammonia-salt  of  ulmic  acid,  an  animoniaeal  precipitate  contaatmi^f 
at  140%  6503  p.  c*  C,  3*74  R,  and  17*76  PbO* 

Silvtrsalt.  — Nitrate  of  silver  throws  down  from  the  aiiiitioiiia*ei]t 
of  huniic  acid,  a  precipitate  free  from  ammonia,  wliich^  after  drying  It 
100%  loses  6-83  p.  c.  of  water  at  140'',  The  salt  dried  at  mr  cmium 
4t)"()5  p.  e.  a.  3  23  H.,  24  58  0,,  and  2314  AgU,  and  correspond*  totkt 

fornmla  {rH^^»,AgO- 

Avimmio*argtntic  salt  —  Precipitated  by  nitrate  of  silrer  from  an 
ammoniacal  Bohition  of  1  or  2*  Dark-brown  and  contains  ammoitta. 
Dnt.'d  at  140''  it  contains  57*00  to  57*89  p.e  C^  3*61  to  ^W  U.,  I  W 
23'Ut  0.,  and  14^52  to  13'59  AgO,,  and  is,  acct>rding  to  Muldet,  • 
alt  of  ulmic  acid  represented  by  the  formula  20"'lPH)";NXI*0,Agt>. 

De€ompomtiim-pr(*duc(»  of  Ilumm'Svbatancm  frmn  Sn^ar^  —  %^  Bjf^ 
action  of  Ckhrifte*  Uhnin,  ulimc  acid,  hnmin,  and  humic  add,  wbei 
subjected  to  tlio  prolonged  action  of  chlorine  in  presence  of  walo; 
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yield  one  and  Ihe  same  sul>stanc©j  Mulder'g  chloroJtumic  aad.  This 
body  is  formed  rapidly  with  alkaline  iilmic  acidj  more  slowly  with  humie 
acid  suspend^  in  water,  and  only  after  20  to  40  hmvB  wbeu  humin  is 
employed*  —  It  forms  an  inodorous  pale-red  or  brick-red  jelly,  tritu- 
rable  to  an  orange-yellow  powder.  When  dried  at  120^  it  has  tha 
composition  a^  and  at  155°  the  composition  b. 

^a.  50-53  p.  c.  C,  3-30  IL,  35-96  0.,  9'87  CI  =  C^ClH^K)^n 
h,  53  41  p.  c.  C,  a  40  H.,  32m  0.,  10  74  CI  =  C"*Cin^K)^ 
rhe  former  acid  was  prepared  from  the  potash -salt  of  ulmic  acid^  the 
atter  from  the  ammonia-salt  of  humic  acid. 
The  acid  dissolves  when  washed  with  water*    It  dissolves  easily  in 
^     ammonia- water  and  caustic  potash,  also  in  alcohol,  bat  not  in  etlier* 
—  Its  barvta-saltj  obtained  by  double  decomposition,  cx}ntHins,  after 
Bligbt  waahing  and  drying  at  116^  43*0&  p.c.  C,  3^04  H.,  20  98  0., 
8*64  CI,  and  15-25  BaO*,  corresponding  to  the  formula  O^lH^O'^BaO 
(Mulder), 

b*  Bit  the  action  of  Nttrh  acid.  When  digested  with  strong  nitric 
add,  bumin  and  ulmin  substances  become  hot,  turn  red,  and  give  off  a 
large  quantity  of  formic  acid.  "VYben  lieated  with  nitric  acid  diluted 
with  more  than  an  equal  weight  of  water,  tbey  turn  red  and  afterwards 
.dissolve,  and  at  length  yieUl  formic  and  oxalic  acids. 

The  red  substance  produced  by  the  action  of  strong  nitric  acid  con- 
'     tains  53-71  p,  a  C\,  3- 44  TL,  5-02  K,,  and  37  83  0.    The  body  formed 

P^  with  dilute  acid  is  Mulder's  humht-nitric  acid^  afterwards  regarded  aa 
identical  with  apocrenato  of  ammonia.  After  onoe  washhig,  prcBsing, 
and  drying  (whereby  acid  water  is  expelled)  it  forms  a  rust-red  powder. 
It  dissolves  in  water  and  in  alcohol,  but  not  in  ether:  it  is  soluble  also 
.  m  oil  of  vitriol,  and  in  aqueous  ammoniai  potash,  and  soda,  with  blood- 
red  colour,  ammonia  benig  evolved  by  the  action  of  potash.  Its  nie- 
ktallic  salts  are  brown  Jellies* 

■  The  acid  contams,  at  ISO'^,  55^43  p,  c,  C,  2*98  N.,  3-49  B,,  and 
^■SS'^IO  0.,  oorresponding  to  the  formula  C*'Nir'0*;  i\w  ammonin'SalU 
^■cbtatncd  by  dmsolving  the  acid  in  ammonia  and  evaporating,  contaijis, 
■«t  120%  51^67  p,  C.C.  and  4*33  H,  =  C*'Nir*(F,2NHH> :  the  Bihrr-sait, 
Vst  115",  30*31  p*c.  AgO.  J  the  lmd~mh  precipitated  from  tltc  potash- 
"^»alt  by  rjeutral  acetate  of  lead,  at  110^  28*97  p.c.C,  1*80  N.,  1*88  H,, 
•  22'67  0.,  and  44-68  FW.,  corresponding  to  tbe  formula  C^'NE**!)**, 
4FbO  (Mulder). 

H  c.  Bf/  the  action  of  Oil  of  VtirioL  ^VTien  ulmln  or  nlndc  acid  is 
^Bmixed  with  oil  of  vitriol  and  the  black  pasty  mass  is  diluted,  after  some 
^■bours,  with  a  large  qnantity  of  water,  a  bard  black  powder,  partially 
Vsoluble  in  ammonia,  is  obtained*  It  contains,  at  1'55'',  64^35  p,  c.  C,> 
~  4  17  IL,  and  31*48  0.,  corresponding  to  the  formula  CnPH)**  (Mulder), 

H       d.  By  the  action  of  Caustic  Potash,  —  a.  The  blood-tied  solation  of 

»    liamiti  and  hnmic  acid  in  very  f^trong  caastic  potash,  when  healed  to 

incipient  fusion   in  a  silver  vessel,  and  mixed,   after  eooling,  with 

salpbi!ric  acid,  ;j'ields  a  black  precipitate,  which  is  not  decomposed  by 

chl*->riiie,  and  is  dissolved  with  difficulty  by  nitric  acid,  forming  a  red 


rflolutinTi.     Wlien  dried  at  145 '^  it  contains 
24*55  0*,  agreeing  with  the  formula  CWt'^O*  (^Mulder). 

vol..    XVII, 


4*62  H.,  and 
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^,  If  the  potash-solution  is  heated  for  a  longer  time,  lIU  hydn  _ 
begins  to  be  evolved  and  carbonic  acid  formed,  nearly  the  whole  al 
the  dissolved  bodj  in  thrown  down  as  a  black  mass,  which,  after  wiksh* 
lag  and  drying  at  140^  contains  77*70  p,  c,  C*,  4-07  H.,  and  18*23  0. 
_  Qu^ioQ^  (Mulder). 

7.  Lastly,  if  the  fusion  is  contiouod  so  long"  as  the  alkali  contiaues 
to  froth  up,  and  until  a  faint  glowing  is  perceptible,  with  empyreumAttc 
odour,  the; black  insoluble  powder  contains,  at  150',  86'f^4  p*c.  €*t 
3-18  H.,  and  9-98  0.,  corresponding  to  the  formula  €"E^0^  (MufdtT), 


C.   Ptvdtwie  jhrmed  b*/  thfi  Action  of  Potmh  on  Vegitahk  Fitrt* 
Pili^fs  Uimia  A  €id. 
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Braconuot  heats  sawdust,  paper,  or  linen  with  an  equal  <iiiantti 
hydrate  of  potash  and  a  little  water  in  a  silver  crucible,  till  the 
becomes  soft  and  the  sawdust  disaolves  with  frothing ;  theii  cooIj*  the 
product,  dilutes  with  water,  and  precipitates  the  filtrate  with  solphurk 
acid.  The  brown  flocks  still  contaiji  about  4  per  cent*  of  ash.  Tliey 
dissolve  in  ammonia  and  in  alcohol. 

When  woody  fibre  puriSed  as  much  as  possible  is  heated  with  half 
its  weight  of  hydrate  of  potash  and  a  little  water,  with  ooniUDt 
stirring,  till  the  mass  becomes  soft,  but  not  until  tlie  fibres  are  oom- 
pletely  dissolved,  acids  throw  down  from  the  filtrate  a  yellow^  precipt" 
tate,  which  melts  ir^  boiliag  water,  and  coatauis,  at  100%  64*S7  to 
66-3  p.c.  C,  and  6"2  to  G'S  H.  (Peligot), 

When  the  mixture  is  heated  more  strongly  and  for  &  lodtger  time, 
with  a  larger  proportion  of  potash,  a  black  precipitate,  Feligol*!  ulmk 
acid,  is  obtained.  It  contains  at  120"*,  on  the  average,  70*7  p.  <x  C, 
6^1  n.,  and  2:3^2  0,,  corresponding;  to  the  formuU  (?^IP*0*  (Peligot), 
Probably  C^iPW  (70*59  C,  5*B8  H)  (Kr.). 

The  potash'salt,  prepared  from  hydrate  of  potash  and  ezoev  it 
ulmicacid,  contains,  after  evaporation  m  a  vacuum  and  dryiag  at  lJO\ 
16^8  p.  c.  KO,  —  The  silver-salt,  precipitated  from  the  arumonia-^t  bjr 
nitrato  of  silver j  contains  31*4  p*  c.  of  silver  (Pelig^ot)* 

D*  Crmic  Acid, 
Um^KLWB,    I\)gg.  29,  B»  and  238 1  Leht^ucL  3,  Jn/f.  8,  Sd3. 

Source,  In  many  springs,  especially  aburidant  In  the  Fork  fipiiif 
in  Oerebro  Lan  (Sweden),  and  in  the  ochre  depositad  therdroin.  —  6 
ochre  from  the  soil  of  Llsma;  in  a  bog-ore  fcota  Sonlaiid  i  in  a  wkiie 
m«aly  earth,  consisting  chietiy  of  silicjA,  from  DefamlL 

On  the  occurrence  of  cranio  acid  ia  rotten  wood^  see  below* 

JPnparatim,  From  ihi  ochtt^  depaiiio/thi  P^im  Airing,  Th§Sm\S 
powdi»red  deposit  is  boiled  with  caustic  potash,  till  it  n^smaiCM  ^ 
llocculeta  iippeaianoe  of  precipitated  (*em|uioJtide  of  iron  1  It  f«  thtm 
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HUMOUS  SUnSTANCES   (CRENIC  ACID). 

filtered  and  washed,  and  the  filtrate  is  siipersatm^ted  vnih  so  much 
acetic  acid,  that  on  adding  acetate  of  copper,  abrowa  {uot  a  green)  pre- 
cipitate is  produced ;  and  tb5  apocremc  acid  is  thrown  down  by  the 
addition  of  acGtato  of  copper,  After  ueutralismg  the  filtrate  with 
carbonate  of  ammonia  and  heating  it  to  50°  till  the  siiperriatant  liquid 
appears  of  a  pure  blue  colour,  the  crenic  acid  is  precipitated  as  copper- 
Balt^  wtilch  ia  washed  and  decomposed  under  water  by  hjdrosnlphuric 
acid.  The  liquid  can  be  filtered  from  sulphide  of  copper  only  after 
standing:  24  hours  in  a  stoppered  vessel,  after  which  the  pale-yellow 
fiiltrate  ia  evaporated  in  a  vacuum.  There  remaina  a  dark-yellow 
fissured  mass^  containing*,  besides  clonic  acidj  the  compotrnds  of  the 
acid  with  lime,  magnesia,  and  manganese.  This  mass  is  treated  with 
absolute  alcohol,  whicli  dissolves  creoic  add  and  a  little  crenato  of 
magneBia  i  the  alcoholic  solution  is  rapidly  evaporated  in  a  vacua  no  ; 
the  yellowish-browu  residue  is  dissolved  in  water,  and  mixed  with  small 
portions  of  neutral  acetate  of  lead,  so  long  as  browti  apocrenate  of 
lead  is  pn>duced,  and  until  the  precipitate  produced  by  a  drop  of  the 
soetate  either  re-dissolves,  or  ap^>eai's  of  a  greyish-yellow  colour  only ; 
and  the  liquid  is  filtered  and  precipitated  by  basic  acetate  of  lead.  The 
ppedpitata  thus  obtained  is  well  waf?bed  and  decomposed  by  hydro- 
sulphuric  acid,  and  the  filtrate  is  evaporated  in  a  vacuum* 

tPrppirti'e^.  Pale-yellow  transparent  mass,  becoming  yellow  and 
[ue  on  prt^ioaged  drying.  Tastes  sharply  and  distinctly  acid ;  a 
Dg  solution  is  styptic,  a  dilute  solution  tasteless.  Reddens  litmus. 
Deemiposittom*  The  aqneomf  and  aiill  more  the  alcohoHc  solution 
B  dark  iu  the  air,  arid  leaves  a  browuish  rcsidtic.  When  submitted 
ry  distillation,  the  acid  softens,  swells  up,  emits  fumes,  and  yields 
a  yellow  add  distillate,  contaiuing  ammonia  and  a  thick  yellowieli- 
brown  oil,  leaving  charcoal,  ^  When  heated  witli  niltic  acid^  it  evolves 
a  little  nitric  oxide,  and  on  evaporating  the  liquid,  there  remaius  a 
yetlowiBh  mass,  which  still  behaves  towards  alkalis  and  ac^tata  of 
copper  liJce  crenic  acid.  —  The  acid  in  combination  with  alknits  under- 
goes altersHou  in  the  air  like  gallic  acid,  becoming  brown  and  passing 
into  apocrenic  acid. 

The  acid  dissolves  in  all  proportions  in  water-  Its  concentrated 
solution  is  syrupy,  —  It  dissolves  without  alteration  in  cold  niinc  acid. 
The  salts  o(  ci-enic  acid  are  amorphous.  The  acid  expels  acetic  acid 
from  the  acetates.  —  The  crenates  of  the  alkalis  are  easily  alterable  in 
tbo  aiTp  Their  concentrated  aqueoua  solutions  resemble  vegetable 
extracts.  The  salts  of  the  alkaline  earths  are  less  ea^^ilj  soluble ;  those 
of  the  metals  are,  for  the  moat  part,  spann^ly  soluble  precipitates, 
dissolving  more  or  less  on  washing,  —  The  acid  forms  neutral  and  acid 
salts. 

Ammmiti-salL— Becomes  acid  on  evapfjration,  and  loaves  a  brown, 
fistraet-like  mass,  still  containing  a  largo  qnanlity  of  aramonia* 

Fokuh'ScdU  —  Prepared  by  dropping  a  sohition  of  the  acid  in  abso- 
lute alcohol  into  acetate  of  potash,  also  dissolved  in  absolute  alcohol. 
—  Nearly  white  precipitate,  yellow  and  horny  after  dryuig,    Keutrah 
Dissolves  in  alcohol  of  sp.  gr.  0*80* 
The  Boda-salt  behaves  like  the  |>otasli-salt ;  tho  hartfia-ialt  like  t\ija 
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^BftsieioeiAteof  leidtJirnws  down  from  creniMief 
tbe  alkifis  m  jdlomik  wliile  1»^  8^ — ^ The  pi^cifitate  fmidacillf 
neirtnl  aeeta£e  of  lead  in  «|iieoiis  ooiic  add  re^asotres  st  fini:* 
costiBsifig  Id  add  tlie  nevlial  acetate  so  lov^  as  (owini^  to  tbd  pm^ 
€f  apocse9ieadd)abiiyini€irdaEfc-jdkfW{n«cs^^  pmlimd,** 
iltetiBg^,  droMii^  flie  fiHiate  into  aeotial  ftcetale  of  lead,  watUaf  d 
|ii«ci|iiiate  tnenl^^faiiiaed  witk  afeobc^  and  drying  it  in  a  TacnoBiil 
aHerwaida  at  100^,  a  Qeatral  salt  m  obCabked,  oontaiiihig  5H  f.^ 
qC  oxide  of  lead. 

FcrviMit  aa2^.  The  aqiieDOs  acid  £»al«iDS  Ircm^  forming  a  wsMk^ 
acid  salt,  which  oxufia^  in  Ae  air, 

/Vmt'c  raZir.  Aqneona  crenie  add  prodooea  in  ferric  aAlta  Xm  ha 
add^  dark  stredis^  wMch  qoick^  disappear,  aft^r  wlttf*!!  a  palemlAip 
grejf  almost  white  precipitate  is  pmauctd.  %llia|M|^ 

late  m  earthy,  and  of  a  djitj  white  colour.     I  iXxadMf^ 

ammonia,  aod  remains  on  evaporation  as  a  reddiali'^yielUiw  imAti^it^ 
which  water  dis^lreg  a  nent^  double  salt,  leaTtog'  aliMtcaahhllii 
—  It  is  decompoeed,  withont  being  diesolTed,  hj  caoslic  a&udia  id 
their  carbonates* 

Copper-taii*  —  Crenic  add  predpitatee  aoetate  of  00|ipero(ni|M4 

at  50""  only;  the crenates of  thealkahs  also predpitate  italpnalt!  of 0Qff«^ 
The  precipitate  is  dirty»white  when  first  lUrown  down,  but  aocm  W9t 
g79e&ish-cray.  It  dissolves  slightly  in  water  and  aa@9y  in  aoeficW 
creiiic  acids.  The  solution  in  acetic  acid  leaves  on  eTtiporatiriR  a  ^ 
reslduo  containing  snbojdde  of  copper. 

The  mercuram  salt  is  insoluble^  the  mtrcuHc  salt  soluble^ 

Sihir'Sftit    Crenic  add  scarcely  renders  nitrate  of  sHrrr 
(Sr^^tt  but  after  a  time  it  produces  a  whitish -|*Tey  ]  *•, 

grdilnally   asstimrn   it  dark-pnrpIc  €ol*>nr.      The  *prv.  ,  f^ 
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colourless  solution  with  nitric  acid  and  a  i^ale-yellow  solution  with 
ammonia.  ^ — A  crenate  of  an  alkali  with  a  small  quantity  of  nitrate 
of  Bilvor  remains  cloar,  on  account  of  the  formation  of  a  double  salt, 
but  with  a  larger  quantity  of  the  nitrate,  crenate  of  silver  is  thrown 
down, 

Crenic  acid  dissolves  In  all  proportions  in  absolute  alcohol  If  it 
contains  ealta  of  crenic  acid^  it  becomes  opaque  before  the  alcohol 
extracts  the  add* 
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E.  Apocrmc  Addt 
Bemzeuvb,    Foff0,  2%  Zf  and  233* 

Occurs  in  the  water  of  the  Porla  spring  and  in  other  waterfi,  being 
I  produced  by  the  action  of  the  air  on  crenic  acid, 

Preparnthn.  The  precipitate  of  apocrenate  of  copper  obtained  in 
the  pi*eparation  of  crenic  acid  (p,  4G6)  is  washed  a  few  times  with 
water,  which  it  still  colours  yellow,  since  the  precipitate  is  more  soluble 
in  pure  water  than  in  saline  fiolutions.  It  ia  then  decomposed  under 
water  by  hydrosulphuric  acid ;  the  sulphide  of  copper  is  allowed  to 
subside  ;  the  dark-brown  liquid  is  evaporated  \  and  the  residue  is  ex- 
hausted with  absolute  alcohol^  whereby  salts  are  left  behind  and  two 
different  modifications  of  apocrenic  acid  are  dissolved,  according  to  the 
quantity  of  alcohol  employed*  An  additional  quantity  of  the  acid  may 
be  obtained  from  the  sulphide  of  copper. 

a.  A  small  quantity  of  alcohol  takes  up  from  the  above  residue, 
I  apocrenic  acid,  which  is  black-brown  and  fissured  after  drying,  and 
triturable  to  a  dark-red  powder.  It  reddens  litmus,  has  a  styptic  taste, 
dissolves  with  brown  colour  in  water,  and  is  partially  precipitated  in 
flocks  by  acids  and  by  sal-ammoniac, 

b*  The  undissolved  portion  of  the  residucj  when  warmed  with  more 
alcohol,  gradually  dissolves  with  brown  colour,  and  remains  on  evapo- 
ration similar  in  appearance  to  a.  It  reddens  litmus,  has  less  taste 
than  a,  and  becomes  paler  and  soft  in  water,  without  dissolving, 

c,  A  modi^cation  of  apocrenic  acid,  likewise  sparingly  st  Sible  in 
water,  is  extracted  from  the  sulpliide  of  copT>er  by  aqueous  acetate  of 
potash.  On  evaporating  the  solution,  it  is  obtained  as  apocrenate  of 
potash  and  is  freed  from  admixed  acetate  by  means  of  alcohol  of  sp*  gr. 
0-8G.  Hydrochloric  acid  precipitates  the  acid,  though  incompletely, 
from  a  solution  of  the  potaah-salt. 

The  acid  prepared  according  to  a,  and  that  pr^ared  aocording  to  h 
and  c,  are  distinguished  by  the  following  behaviour-  When  precipi- 
tated from  their  solutions  by  hydrochloric  acid,  re-dissolved  in  caustic 
potash,  and  mixed  with  freshly  precipitated  hydrate  of  alumina,  the 
fatter  body  acquires  a  dark  colour,  and  precipitates  b  and  c  completely, 
but  iti  the  case  of  a,  a  salt  of  crenic  acid  rcmaina  in  solution,  and  may 
be  precipitated  by  acetate  of  cop|}er.  According  to  Bcrzelius,  this 
crenic  acid  was  not  merely  an  adiuixture,  but  formed,  in  combination 
with  a  second  body,  the  apocrenic  acid  u, 

Apocrenic  acid  dissolves  in  cold  niUiQ  acid  of  sn.  gr.  1*25,  fonainij 
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2i  csqisji  iiseci:  vsd  fsat  as  «k&.  Jofuiig  ycnwrtii,  Iti  nh 
f  Bm-r:iunx&  ~riius:-srr>v^  aai  f«DenIlT  less  ettihrsoliiUe  in  vus 
■L  txii  r*ffar*ffc    7^  a:uatte  ahs  Me*  |aw  i|iutgd  by  wdk,  wA 


^mmimiD-^ot, — -On  am±nL^  IW  pnts  of  tiie  add  dried  at  100' 

jacs^  if  anxzitniafc-^aj:  sxc  «  li<r,  Tbi»  wait  has  an  add  retcCiQii, 
ioiL :»  <>aizcii^  jl-^tool  W^b  dned  at  100*  m  a  current  of  Mr,  il  gn« 
nf  anmtJLa  uii  :<«7gbz»ss  pan^r  iasdnliSe  in  mter. 

FTUB^-Kit^ — A  skiirara  c<  ^^  add  in  acetate  of  potash  graol 
aesor  icii  -vaia.  er«c«:c«3cd.  aad  kares  a  neotnl  reaidiie  ham  iM 
uuoirL  ziksi  IS'  ^ 
3K3U  a  mdL 
iFTw-x  T^iunxx:!  isii  o:eii^,iilt  |<ieLi|!ilafcfe  bom  tte  aohition  hj  aioM 

y^  jV'A«Hu2r7Hies:±«e$xiieiK<tash-ea]t. — The' 

I%t  )ttw  si&i  «e  qcie 


I  qiaanthj  olhjdiate  of 
a  ^ifv  ipiaatiiy  thrown  down  the 
» fom  of  a  hfaMak-hrawn  1 
laaveapotaahand 
on  ^px^ixe.  and  e  iiaolBye  in  aamonia. 

Ibe  >>i^za  ccetazn^  at  100%  45*25  p-c.  of  oizide  of  lead. 

7'-'-*.'uf  i->-  —  Tzx  iir^iiial  salt  is  soluble  io  water.  By  cxpaiv 
:c. : j>r  iL-,  i:  i*  .^zaTtnei  ino  base  fenic  salt.  —  The  basic  ferrous  nki 
p:^"!."iruta:ei  fr.-n  ibe  pc-:ash-5alt  mixed  with  a  little  ammonia  bTpni^ 
salTsrc  ir:c  is  :&  l-Lack  p^necqritate,  timing  brown  in  the  air,  fike  Ai 

/>-^'.-  f-rJi.  The  a^  and  its  potash-salt  throw  down  from  fcfric 
snh'^ATr.  Miok  d-x"k5  which  dissolve  with  \AaA  colonr  in  ^mmnnk.  (h 
eTaV  rj'--^'  ^^^  ^'^ntioD.  there  remains  a  black  extract,  from  wUt 
water  TJikeei  up  a  zieutial  double  salt,  whilst  a  basic  ferric  salt  reBaitf 
undi^>Ivt>i.  —  The  $alt  dissolves  in  caustic  potash  and  then  departi 
a  basic  salt,  w  hilst  apivrenate  of  potash  remains  in  solntion,  toffetfcff 
with  a  little  sesiiii oxide  of  iron,  which  may  be  removed  by  hyi«J' 
phuric  ao:-i. 

O; -V  5T.'r.  Aoiiato  ot  copper  mixed  with  acetic  acid,  thro** 
down  from  aqueous  apocrenic  acid,  an  add  salt,  in  the  furm  of  a  brow* 
gummy  precipitate,  which  dissolves  slightly,  with  dark  coloiir,  i^ 
water.     From  this  solution  a  little  alkali  precipitates  the  neutral  salt 

Apooreuic  acid  does  not  precipitate  solutions  of  geiaiimj  even  oi 
addition  ui  hydrochloric  acid. 
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From  BtaL  Sprengets  Humic  Acid, — ^PulveriBed  peat  is  treated  with 
bjdrocMonc  acid  to  remove  salifiable  basea,  aud  the  residue  is  digested 
with  aqueous  ammonia  for  some  days  in  a  stoppered  vessel-  The 
ammoniacal  solution  thus  obtained  is  diluted,  filtered,  and  precipitated 
by  hydrochloric  acid,  and  left  at  tQ%\^  m  order  that  the  hydro- 
chloric acid  may  dissolve  as  mucli  as  poBsible  of  the  bases  from  the 
precipitated  humic  acid*  The  precipitate  is  then  washed  and  diisolved 
in  aqueous  carbonate  of  soda,  and  the  solution  is  filtered  (whereby 
sesqaioxide  of  iron  and  alumina  are  removed),  and  precipitated  with 
eice;ss  of  liydrocbloric  acid.  Mter  standing  for  24  hourn,  the  liqaid 
is  decanted,  and  the  precipitate  washed  with  hot  and  cold  water  in 
tttocessiouj  the  wiish- waters  acquirinp^  a  deeper  colour  the  more  com- 
pletely the  hydrochloric  acid  is  removed  (Spi'engel)^ 

Shiniug,  black,  jet-like  mass,  breaking  up  into  irregular  fragmentSj 
which  exhibit  a  oonchoidal  fracture.  Very  hygroscopic.  Tastes  sour 
and  styptic  in  the  moist  state.  Reddens  li  tmns  (Sprengel),  according  to 
B^Tzehus  and  Einhof,  on  account  of  adhering  acid* 

When  submitted  to  dr^  dutUlatimi^  it  yields  gases,  acetic  acid,  and 
empyrenmatic  oil,  kaving  a  hard,  deneo  charcoal.  —  Btmis  with  flame. 
—  Chl&Ti'ne  decolorises  the  wat^r  in  which  huniic  acid  ia  suspended, 
throwing  down  a  white  resin.  —  Nitric  acid  fonns  artificial  tanniji ;  oil 
ijf  ritrioi  carboniises  it  on  heating.  —  In  the  moist  state  it  absorbs 
oxygen. 

Freshly  precipitated  humic  acid  dissolves  slightly  in  cold,  and  mom 
freely  in  hot  ivaiet\  ^''hen  the  solution  is  frozen,  the  dissolved  portion 
is  thrown  down.  The  acid  is*  likewise  rendered  insoluble  by  perfect 
drying.  —  The  brown  solution  in  oil  of  vitriol  is  precipitated  by 
waten 

Humic  acid  fomis  $aIU  with  bases.  It  expc4s  carbonic  acid  from 
alkaline  carbonates,  and  forms  precipitates  of  acid  humaies  with 
solutions  of  earthy  and  metallic  salts*  The  humates  of  the  alkali - 
metals  yield  by  double  decomposition  with  metallic  salts,  sometimes 
neutral  sometimes  basic  compounds*  The  insoluble  salts,  when  freshly 
precipitated,  form  brown  or  black  aUppery  masses,  which  contract  very 
much  on  chy^ing,  and  break  up  into  black  shining  particles.  The  salts 
iBMiluble  in  water  dissolve  for  the  most  pait  in  aqueous  alkalis, 
especially  in  ammonia,  and  partly  also  in  aqueous  alkaline  carbonates 
which,  however,  decompose  some  of  the  other  salts*  §««  pftrticuUrs 
ftboat  the  aalt»  in  tM  onginal  memmra  (p.  ^8.)* 
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Humic  acid  dissolves  in  hot  {icetic  aetd^  and  in  alcohol  before  drj ing, 

but  not  afterwards  (Sprengel), 

Frorn  Feat,  Itt^tien  Wood,  Tegttabh  Mmld  (Mulder,  J.  pr.  Cham  21, 
521). 

a*  From  I^eai.  —  When  peat  is  waebed  with  wat^r  and  alcohol  lo 
remove  soluble  matters  and  reainB,  and  the  residue  is  boiled  with  cai- 
bonate  of  soda^  a  dark  solution  ib  obtained,  from  which  seid«  thrt>w 
down  a  browu  or  blsu^k  jeliy,  the  liquid  still  remaining  of  a  dark  colour. 
The  jelly  diasolyes  iu  washing-,  as  soon  as  the  wash-water  beooiO^I 
free  from  acid<  By  this  treatment,  black  peat  from  the  ITaarlem  llfll 
yielded  humic  acid,  whilst  Ogbt  brown  Priesland  peat  yielded  ulinlc 
acid. 

The  hmic  acid  contaiQ.s  7"5  p.  c,  of  ash,  and  likewise  ammoaiA, 
which  cannot  be  completely  separated,  but  is  partly  expelled  at  110*, 
When  dried  at  140^  it  contains  60*13  p.  c.  0,  174  H.,  3  61  K,  and 
31*52  O,,  and  according  to  Mulder,  is  represented  by  the  formats 
C«H^^Nn»  +  4H0. 

The  uhmc  €i€id  contains  1*4  p*  c.  of  ash,  but  m  free  from  ammomt. 
Its  ammonia-salt  is  obtained  by  dissolving  it  in  ammonia,  evaporatiag 
the  solution,  and  dr^nng  the  residue  at  140°,  The  acid,  dried  at  140% 
contains  62*02  p*  c.  C,  4-65  H.,  and  33*53  0.,  corresponding  Iq  tbe 
formula  C^^II^W.  The  ammouia-salt  contains,  at  140^,  01*20  p.  e.  C^ 
and  4*91  U,,  corresponding  to  the  formula  C*^n»*0",NIl»  +  SHO. 

b.  From  tht  rotten  wood  of  Sali^  alba,  —  Obtained  in  the  samo 
imanner  as  o*  Contains  ammonia,  and  1*9  p.  c.  of  ash.  Dried  at  140*, 
it  oontaiiiB  59-00  p.c.  0.,  4*07  It,  2*80  N.,  and  33-18  0.,  agreeing  with 
the  formula  of  the  ammouia-salt  of  humic  acid,  C**'H^*0^*5NH*  +  5II0 
(Mulder).  By  again  dissolving  the  snhstanee  in  caustic  potash  and 
precipitating  with  sulphuric  acid,  a  pi^ecipitate  is  obtained^  eontaiiiing, 
at  140%  62^50  p,  c.  C,  4*88  H.,  and  also  ammonia, 

c.  From  Vegetable  Mould.  Obtained  by  washing  the  mould  witB 
boiling  water,  boiling  it  with  carbonate  of  soda,  precipitating  ttw 
solution  with  hydrochloric  add,  washing  the  gelatinous  precipitate 
with  water,  drying,  and  boiling  with  alcohol,  to  remove  C3«nic  md 
apocrenio  acids.  The  jellies  thus  obtained  still  contain  amoiotihi  wi*i 
Tarying  proportions  of  ash,  amounting  in  so»ue  cases  to  27  per  cmU 
According  to  Mulder,  they  are  in  most  cases  t*J  be  regarih.*d  as  hmuic 
acid,  0*^H"0^%  with  ammonia  and  water. 

TIumouB  substasic^s  from  Vef  oUble  MouItL 
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2  wu  abUmed  hf  dlsaolving  1  in  caustic  potatli  &wi  ^reoipttating  with  &cidfl. 
4  WR5  prepare  from  3  bj  digesting  it  m  hjdroclLloric  acid,  boiling  with  alcohol, 
and  collecting  the  undtABoKed  portion.  G  and  6  are  the  eamc  BubAtaiic<;»  5  being 
dried  at  1-^°,  and  6  at  195^.  Boiling  water  t^^ok  up  a  largo  proportion  of  9,  and 
left  10  undissolTcd, 

Mnlder's  crejuc  and  fl^jocre^iic  acids  am  obtaiaed  from  tilled  soil,  and 
according  to  Hermamj,  are  identical  with  his  humocrenic  and  torfo- 
crenic  acids ;  the  former  is,  according^  to  Mulder  himself,  identical  with 
humiti -nitric  acid,  and  also  with  St^is's  phloretin  (xvi,  8).  —  To  obtain 
these  bodies  the  soil  is  boiled  with  water,  and  with  carbonate  of  soda 
in  fluccession ;  tlie  latter  solution  is  precipitated  with  dilnte  sulphuric 
acid»  and  filtered  from  the  hmnin  thereby  thrown  down ;  and  the  fait  rate 
is  mixedj  first  witli  caustic  poL\sh,  tlven  yn\Xi  acetic  acid  to  slightly 
acid  reaction,  and  lastly  with  acetate  of  copper,  which  throws  down 
apocrenic  acid.  The  filtrate,  neutralised  with  carbonate  of  ammonia, 
yieldi?  a  pi^ecipitate  of  crenic  acid  in  combination  with  oxide  of  copper, 
wliich  ia  purified  by  dissolving  it  in  acetic  acid,  and  precipitating  with 
alcohoh 

The  apocrenate  of  copper  contains  ammonia,  on  which  account 
Mulder  regards  it  as  a  double  salt,  and  assigns  to  the  acid  the  formula 
(>»II"0'*.  Pried  at  140^  it  contains  42-8  to47'l  p.  a  CaO,,  the  organic 
part  eontaiaiug  51*89  p-  c.  G<,  3'91  H.j  373  N.,  and  40'97  0,  When 
decomposed  by  hydrosulphuric  acidj  it  yields  apocrenic  add. 

The  crenate  of  copper  contains  "phosphate  of  copper,  and  generally 
also  ammonia.  On  one  occasion,  after  having  been  purified  by  repeatedly 
dtftsolving  it  in  acetic  acid,  and  precipitating  with  alcohol,  it  was 
obt^ed  almost  free  from  nitrogen,  and  contained  60-17  p,  c.  of  oxide 
of  copper.  The  organic  part  contained,  in  100  parts,  46'87  C.,  4'97  H., 
and  48^6  0.,  corresponding  to  the  formula  C^ll^K)^'  -h  SHO  (Mulder, 
J.pr,  CheiiKS2,B2l), 

Bumom  ackls  of  Euman  ftlocX-  €aHh  (TichofmoBem)  (Hermannj  J.  pr* 
Chtm.  \%  277). 

a.  From  tlio  solution  obtained  with  carbonate  of  soda,  eulphuric 
throws  down  a  in  brown  flocks. 

b.  On  exhausting  untilled  black  earth  with  hydrochloric  acid,  and 
afterwards  with  carbonate  of  soda,  and  precipitating  the  latter  solution 
with  hydrochloric  acid,  the  substance  b  is  obtained.  Similar  treatment 
of  earth  cultivated  fiir  many  years,  yields  the  body  c* 

All  three  acids  may  bo  resolved  into  crenic,  aiK>creniCj  and  humic 
acidsj  in  different  proportions. 
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Hermann  {/.p*.  Chtm.n,  G5;  23,  375;  25,  189;  27,  165;  54,  156) 
dlstiQguijBhes  eleven  different  humous  substances,  moat  of  which  he 
regards  as  nitrogenous,  even  when  they  are  obtained  from  substances 
free  from  nitrogen,  as  in  the  case  of  bodies  prepared  from  cane-sugar, 
aocordiug  to  xv,  255,  the  nitrogen  being  absorbed  from  the  air,  (iSee 
also  Ev,  157.)    They  are  as  follows  :— 
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L  SubBtajic6s  iESoluble  In  acetate  of  soda,  soluble  m  alkaUd,  i 
precipitable  from  the  solutiona  by  miaeral  adds.  —  Euoiio  iM^idfi  in  tfe 
more  reBtricted  sense, 

1,  Amtrohumic  add. — The  substance  fonned,  according  to  Mali- 
gnti  (sv.  276),  by  the  action  of  sulphuric  add  on  sugar  m  the  abseaoe 
of  air  ;  Malaguti's  nhuic  acid* 

2*  JSmcharo^humic  acid.  ^—  The  acid  produced  in  a  eimilar  mannef  to 
the  iaet,  but  with  access  of  air.  It  coutaiuB  ^^^^  p«  c.  of  XLitrogen^  and 
in  the  copper-salt  10"8  p.  c.  CuO, 

3.  Ligrw-humic  acid^  —  Obtained  from  pale^brown  rotten  wood  by 
boiling  it  with  aqueous  carbonate  of  potash^  which  dissolree  hmoooi 
extract  and  lig^no-humic  add,  and  leaves  mtroHu  uudissolvetL  From 
the  solution  tlie  Ugno-humic  acid  a! on©  is  precipitated  by  bydrochlorio 
add  in  the  form  of  a  brown  jelly.  Djied  at  100''  it  coatairja  57"2$ 
p.  c.  Cm  647  N*,  aJid  5*22  H» ;  and  in  the  copper-sal^  ^^-1  p,  c.  CuO, 

4*  Mtialigno^humic  add,  —  Formed  by  boil  in  g^  freshly  precipitated 
li^no-humic  acid  with  water,  by  which  it  loses  its  sliminess,  beootiuof 
pulverulent,  ajid  alteriug  its  capacity  of  saturatiou.  The  acid  cm^ 
tains  at  10a%56  94p*c.  C,  6  77  N.,  and  5*00  H. :  the  copp©f-»lk 
7  04  p.  c.  CuO. 

n<  Subatauced  soluble  In  alkalis  and  acetate  of  aoda,  mi  wtf 

cipitable  by  mineral  acidB.  —  Hermann's  apocrenic  acidB.  Berselfm^i 
apocrenic  acid  belongs  to  thia  place^  but  is  found  to  differ  from  the 
gubstauces  5  aud  6. 

5^  Tor  fie  aeuL  —  Obtained  from  K  us  si  an  jieat  by  bolting  ft  wWi 
carbonate  of  aoda,  super 8atumting  the  solution  with  acetic  acid,  p»» 
dpitating  with  acotate  of  cop]ier,  dissolving  the  procipitata  ia  Cttorto 
potash,  aud  precipitating  vnih.  hydrochloric  acid.  This  prcrtpitillt 
dissolved  in  a  strong  sohitiou  of  acetate  of  soda,  aud  ^vmnorila' 
nearly  to  dryness,  deposits  a  little  humic  acic!^  wliilst  tortic  add 
remains  in  solutiou,  and  may  be  precipitated  by  acetate  of  copper  aoA 
separated  as  above*  —  In  alkaline  solutiou  it  absorbs  o3Eyg<*n,  Tfet 
salts  of  the  alkalis  are  soluble  and  dark -brown  ;  the  remaiutng  aahi 
are  basic,  neutral,  or  acid,  generally  insoluble,  but  sohihli'  iti  caustic 
alkalis  aud  their  carbonates,  if  the  base  consists  of  lime,  al>j  Ifl 

of  iron,  or  oxkle  of  copper.    The  acid  dried  at  100°  con  ^  *i 

p.  c*C„  7'7S  N.,  and  4*31  H, :  the  neutral  potaah-salt  txintaiufi  il'7 
p.c*  Kb,;  the  add  soda-salt  5-27  KaOj  the  lime-salts  8-5  to  IS^W 
CaO. ;  the  copper- salt  9'5H  to  13  p.c.  CuO, 

6i  7*ftkf  and  Siberian  Arvic  add  (l^ula-und Siherkche  AcktrMmn)*-^ 
Obtained  from  tilled  soil  in  the  same  way  as  5.  Differs  from  $  mljf 
ill  the  percentage  of  nitrogen,  which  vaWea  from  4*89  to  IfiiW  per 
cent, 

111.  Substances  soluble  in  water.    This  class  includes  BenseGnf^ 

crenic  acid* 

7*  Jlumm-cxtract*  —  Occtira  in  tilled  soil,  ].ieat^  and  rotten  wfwd; 
iilso  in  soot,  wood-tar,  and  pyroligoeous  acid,  (3fi«^,iai> — Wli«a 
rotten  wood  is  Iwiled  with  carbonate  of  soda,  and  the  illf4*at(*  is  mpef* 
satumted  with  nitric  acid>  a  precipitate  of  ligno-humie  mdd  iaHllwinti 
down,  wliilst  humus-eitraet  remams  in  sohitiou,  Th<>  lat*-  '  '  ^^ 
precipitated  by  the  addition  of  uilrate  of  lead  and  lunmorr 


>  precipitate  is  washed^  agitated  with  dilute  sulphuric  add  EOt  in  exceaa, 
aad  exhausted  with  alcohol*  On  cvaporating^  the  alcoholic  eoliitioti| 
the  hTirmis  is  left  as  a  brown  transparent  varnish,  containing,  at  100*^ 
according  to  the  analysis  of  the  lead-compouBdj  66*68  p.  c.  C, 
4*56  n*,  and  1*50  N.  It  yields  by  dry  diBtiilation  an  cmpyreamatic 
liqnid  holding  humns-extract  in  solution*  —  Dis8olves  easily  in  water> 
with  the  exception  of  an  iueoluble  portion  produced  during  evaporation. 
From  the  ooncentmtedj  but  not  from  dilute  solution s^  various  acids 
and  aalta  throw  down  the  e::^ tract  as  a  brown  resinous  precipitate* 
The  compounds  with  baryta  and  lime  are  sparingly  soluble :  the  latter 
compound  is  formed  by  boiling  rotten  wood  or  garden  mould  with 
lime,  and  separates  in  the  form  of  browB  pellicles  on  the  surface  of  the 
liquid  on  evajx*ration*  The  extract  prevents  the  precipitation  of 
sesquioxldc  of  iron  and  other  metallic  salts  by  ammonia:  It  is  not 
precipitated  from  its  solutions  by  neutral  metallic  salts,  or  by  ammo- 
niacal  acetate  of  copper,  and  is  thereby  distinguished  from  cranio 
acid.  The  precipitate  produced  by  basic  acetate  of  lead  ig  of  a  light 
colour  in  the  moist  state,  but  brown  after  drying :  it  contains 
40  p,  c.  PbO.  The  precipitate  thrown  down  by  ammoniacal  sulphate 
of  copper  contams  at  110%  35*00  p,  c.  CuOm  15*77  HO*,  and  4D-23  of 
htunus  extract.  —  Tbe  extract  dissolves  easily  in  alcohol, 

8-  Humocrenic  acid.  —  Occurs  in  Black  earth.  The  solution  of 
lignocrenic  acid  in  excess  of  alkah  absorbfi  oxygen  and  nitrogen, 
according  to  Hermann,  and  forms  with  nitdc  acid  a  precipitate  of 
^*  Torfsatzsiiure,'*  together  with  huuio-crenic  acidi  which  is  thrown 
down  from  tho  filtrate  by  ammonia  and  basic  acetate  of  lead*  The 
lead'Salt  forms  yellowish*  flocks,  containing,  at  100°,  7$"t^2  p,  c,  PbO*, 
the  remainder  containing  52-01  p,  c.  CI,  4*47  H.,  and  6-60  N.  The 
copper-salt  is  grey-green,  and  contains,  at  100°,  50  p.  c.  CuO,,  the 
organic  portion  containing  46*71  p*c.  C,  5'01  II.,  and  6"11  N, 

9,  Torfocrtmc  acid,  —  Occurs  in  peat,  in  black  earth,  and  in  the 
mineral  water  of  Moskau.  It  is  slowly  produced  by  the  action  of  the 
air  on  alkaline  **  Turf  sat  zsaure/*  and  is  separated  from  the  solution  in 
Ihe  same  way  as  8,  It  forms  lead-salts  containing  tl2*0  to  82 '5  p.  c. 
ol  lead-oxide^  the  organic  part  containing  42*05  p.  c*  C,  5*30  H,, 
and  G*25  N.  The  copper-salt  contains  58*0  p.  c,  CuO,,  the  i^mainder 
cootainiug  33*»1  p,  c,  U.,  (I'ZA  IL,  and  5-12  N, 

10,  Torfoxi/crenic  acid,  —  Occurs,  together  with  8,  in  the  Moskau 
tolneral  waU?r.  Tbe  ^vater  is  evaporated  to  ^V*^  ^^  ^^^  volume  and  filtered, 
and  the  tiitrate  is  acidified  with  acetic  acid  and  preei|Mtated,  at  60*, 
with  acetattj  of  copper^  which  throws  down  torfoxycrenato  of  copper, 
whilst  tor/ocremc  acid^  precipitable  by  ammonia,  remains  dissolved  m 
the  filtrate.  — The  lead-salt  €x:>ntains  7S'5  p.  c.  PbC,  and  iu  the  residue 
60*54  p»  c*  C\,  2*43  H,,  and  ll'R  N. ;  the  coppor-salt  contams  60  p*  c- 
CuO.,  the  organic  portion  containmg  41*i^l  p.c,  C,  4'63  H*,  and 
8-28  N. 

lY,  Substances  insoluble  in  acids  and  alkalis, 

IL  Nitrolin,  —  The  principal  constituent  of  rotten  wood,  remaining 
behind  when  the  wood  is  washed  and  boiled  with  water  and  carbonate 
of  eoda.  It  is  brown,  and  still  shows  the  structure  of  the  wood^  and 
becomes  horny  on  diying.  Contains,  at  100°,  56*13  p.c,  C,  6*32  H., 
and  13*20  K.,  or  more  frequently  only  4  p,  c.  N. 
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Su^stmnces  obtained  frmi  Ltgniie*    Herjfs 
humic  acids. 


CcLrho-tiimic  and  Carte* 


When  powdered  ligTiite  (from  the  coal  of  the  Hohenpebsenber^  in 
Southern  Bavaria)  is  boiled  with  alcohol  to  remove  resia,  and  ftfter- 
warda  sobjccted  to  prolonged  boiling  with  atroug"  caustic  eoda,  and 
the  deep-brown  liquid  thereby  formed  ia  filtered  and  precipitated  with 
hydrochloric  acid,  dark*brown  flocks  ara  obtained,  from  which  alcohol 
takes  up  carbo-ulmic  acid,  leaTiiig  carbo-hnmic  add  undissolved- 

Garbo-ulmic  acid  containSj  on  the  average,  62'36  p.  c*  C*,  4*77  H., 
and  S2^87  0.,  corresponding  with  the  formula  C^^H^O" ;  the  silTer*@alt 
contains  50'79  p*  c,  AgO. 

Carbo- humic  acid  contains,  at  130— 140°,  64*59  p.  c.  C  5^15  11., 
and  30*20  0. ;  the  eUvcr-salt  25*21  p.  c  AgO.  (Herz,  N.  Il^perL  10, 
496). 

H.  Siihstances  obtained  from  Dung* 

BracmmoCs  Amfmic  acid*  —  When  decomposed  stable  manure  is  ex- 
hausted with  watetj  a  residue  containing  ulmic  acid  is  left,  whibt  the 
aqueouB  solution  contains  azulmic  acid  prccipitablo  bj  acids.  The 
latter  acid  is  also  obtained  by  evaporating  the  aqueous  extract  to  a 
syrup,  mising  it  with  alcohol  of  32"*  B.,  decanting  the  slightly  coloured 
alcohol,  and  decomposing  the  precipitated  black  maes  with  acids.  —  It 
forme  a  black,  brittle  ma&s,  ha%nng  a  jet-like  histTe,  and  leaiiag  a 
yellowiBh-brown  aab  when  burnt,  and  carbon  free  from  nitrogen  wbm 
CATbonised,  It  dissolves  in  ammonia  and  alkaliS|  but  not  in  alcohol 
(Braconnot^  N,  Ann.  Chim,  Phfs,  12,  212), 

P.  Th<^nard*s  Fftmic  acid  (acide  fumtque,  Dungersaurt)  la  abo  pf»- 
dpitated  by  acids  from  the  aqueoui*  solution  of  fermented  dniuri 
Tn6nard^  however,  purifies  it  by  boiling  the  precipitate  with  the  liq^ 
which  causes  Jt  to  cohere,  washing,  dissolving  it  ten  times  in  ammouia- 
water,  and  precipitating  vi4th  acids,  so  that  at  last  the  waali-watecs 
remain  colourless.  It  foims  an  amorphous  black  maaar  having  a 
shining  fracture,  and  containing  Ath  j)er  cent. of  ash,  and  S0-6p.c. Cf 
5'1  H.,  5*5  N*,  and  28*9  0.,  l>e sides  sulphur.  According  to  Tb^nanl, 
it  is  represented  by  the  formula  C**KH"0".  It  forms  decomDoaitiOii- 
prodncts  with  <Monne  and  nitric  acid^  and  is  rendered  solnble  by 
exposing  its  ammouia^salt  to  the  air,  especially  together  with  cbjr,  or 
by  the  action  of  ozone,  whereby  nitnc  acid  is  fonned,  or  when  ita  um^ 
salt  is  boiled  for  14  days  with  carbonate  of  limSi  te0qtuoxido  of  irua, 
and  water,  whereby  the  oxide  of  iron  is  reduced  if  air  is  oxdude4  of 
alternately  reduced  and  oxidised  if  air  is  admitted.  The  acid  fofU 
soluble  salts  with  ammonia  and  the  alkalis,  and  insoluble  salts  with  the 
other  bases :  its  anunonia-salt,  however,  precipitales  salts  of  alumiaa 
only  after  addition  of  chloride  of  sodium,  and  does  not  predpiute 
phosphate  of  alnmma  even  in  presence  of  excess  of  ammonia,  Th^nitd 
regard^  as  identical  with  this  f umic  acid*  a  brown  nitrogenous  pHxInt^t 
which  he  obtained  by  heating  d ex tro- glucose  with  ammonia  (xt,  SI 8) 
or  with  nitrate  of  baryta  (xv,  319),  or  by  heatrng  <x*l!nlo8e»  m^k-mapri 
and  cane-sugar  with  phosphate  of  ammonia  (Thinanl). 
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COMPOUNDS  CONTAINING  42  ATOMS   OF  CARBON. 


Primary  NucIcil^  C<*H»*- 

IdryL 


C  BoBEKEH.    Ann,  Phamu  52^  100  j  J,pr,  Chem,  33,  249< 


■  C*  BoBEi: 

I  Oex^urs  in  Stappf  a  black  mass  mixed  with  globules  of  mercuryi  ob- 
tained in  an  experimental  distillation  f>f  mercury  iu  closed  %*e3sels 
from  a  mercurial  mineral  fouDd  m  Idria  {Idi'iaiite}* 

Stupp  is  boiled  repeatedly  with  alcohoU  and  the  solution^  after  cool- 
i      ing,  m  separated  from  the  yellow  laminae  of  a  hydrocarbon  different 
K  from  idryij  which  is  deposited,  and  freed  from  the  greater  part  of  the 
V  alcohol  by  distillation^  whereupon  a  brownish-black  oil  collects  at  the 
bottom  of  the  vesBeL    This  oil  m  boiled  repeatedly  with  acetic  acid  so 
long  aa  it  continues  to  take  up  idryl  and  deposit  it  from  the  golden- 
yellow  Bolution  in  needles  on  cooling.     The  needles  are  washed  with 
noetic  acid   and  with   water,   and   recrystallieed    from    alcohol,   the 
laminse  wliich  are  6rst  deposited  from  the  strong  solution  on  cool* 
ing,    and    consiBt    of    the   hydrocarbon   differing  from   idryl,   being 
removed. 


Proptrtks.  Loose  crystalline  mass  of  needles,  collecting  in 
nodules  when  slowly  evaporated.  Under  the  microscope  rhombic 
laminae  are  discernible*  Tne  crystals  arc  nearly  colourless,  with  a 
tiDgB  of  yellowish-green,  and  form  a  colourless  powder  when  tritu- 
mted.  Melts  at  86 '^  to  a  clear  pale-yeUow  oil,  which  solidifies  to  a 
radiated  crystallised  mass.  Sublimes  eoisily  in  very  delicate  laminse. 
Has  a  faint*  somewhat  smoky  odour,  and  no  particular  taste,  but  pro- 
duoea  a  slight  burning  sensation  on  the  tongue. 

B<>doler. 
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omerie  or  polyinme  mUi  chtyaeiie  (xr,  1)* 
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Idrjl  assumes  a  golden-yellow  colour  in  cold  oil  of  vitriol^  and  dis- 
solved freely  therein  at  100'',  forming  a  deep  greenish -yellow  liquid 
not  precipitable  by  water;  sulphurous  acid  m  not  given  off  till  the 
liquid  is  strongly  heated. 
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acid,  the  potaBli-Balt  of  whicb  forms  line  Bih^eij  ciyatala  (ScbStter), 
The  baryta-  and  lead -salts  of  tlic  acid  are  likewiye  soluble  (Bodeker), 
—  Idrialin  forms  with  cfthrine  a  solid  compouDd,  soluble  with  purple 
colour  iu  oil  of  Yitriul  (Schriitter).  —  Filming  nitric  acid  forma  a  dark- 
brown  solution  p re cipi table  by  water  (Schrotter)* 

When  idrialin  is  boiled  with  Rti'cyag  nitric  acid,  a  red  powder, 
Laurent's  nitnte  (Tidrialaie,  is  obtahied,  which  is  insoluble  in  water, 
ether,  and  boiling  alcohol,  but  dissolves  partially,  with  browii  colour, 
in  caustic  potanb,  and  explodes  on  charcoal  or  when  heated.  It  con- 
tains 62-67  p.  c.  C,  3*10  IL,  and  10  50  N.^  from  which  number 
Lanrent  calculates  the  formula  C^X^H*  and  Gerhardt  {Trmt€\  4, 
306)  the  less  probable  formula  C«X^H"0*  (55^2  p.  c.  C,  2^9  H-, 
,9  0N.> 

Idrialin  ia  insoluble  m  boiling  waia\  and  very  slightly  soluble  in 
"ng  alcohol  ^r\A  eiher^  but  freely  soluble  in  boiling  oil  of  htrpentiney 
L  which  it  is  deposited  almost  entirely  on  cooling  (Dumas),  Boil  log 
himlphidc  of  carbon^  rock-oi!^  and  oil  of  turpentine  dissolve  idrialin  very 
freely,  but  take  up  very  little  of  it  from  the  mineral  containing  it,  except 
when  heated  above  their  boiling-points  in  closed  vessels.  Lim€%d'Oili 
olive 'qU^  and  cromU  dlsaolvo  the  mineral  almost  entirely  when  heated 
[  therewith  (Schrotter), 


Strychmne. 

f  PzLLirrrEB  k  Cavektou.  Anth  Chmu  Phfi.  10,  142  ;  /.  Pkarm.  5,  145 ; 
N.  Tj\  3,  2,  224;  ReperL  7,  160;  lierl  Jahrb.  1820,  206;  abstn 
Gilh.  63^287.  — ^?m»  Chm,  Ph^s.  2ij,  44;  Schw*  42,  65;  ReperL 
18,  Q% 

I  Pelleti£Ji  &  Dumas*    Ann,  Chim.  Ph^.  24,  17Gt 
Mbbck.    N.  Tr.  20,  1,  134. 

l4SBi<i.    Pog^^  21,  21  and  487*  — Ann,  Pharm.  26,  oB, 
Di;rL03,     Schu\  ^2,  68, 

Kegnault,     Ann,  Pliarm.  2G,  17  ;  /*  pr,  Chem,  16,  7 6$,^^  Ann.  Pharm* 
I        2%  58, 
'Pelletieh.    An?i,  Chtm.  Phys,  63,  165;  Anti.  Pharm,  22,  114.  —  /, 

Pharm,  24,  154 ;  Ann,  Plmrm.  29,  49  ;  J.  pr.  Chem.  14,  180» 
GsBHARDT>     Ann*  Pharm.  42,  S12,  —  CotnpL  chim.   1845j   116;    Mmf, 
I        BcienL  10,  192.  —  N.  Ann.  Chim.  P/it/s.  7,  251* 
Bjxb.  BEAjn>i8»     Ann.  Pharm.  66»  257;  Instit.lSiB,  194;  Pharnu  Cmtr* 

1847,  &52  ;  Lkh.  Kopp's  Jiihresb€i\  1847  and  1848,  627. 
NfCUOLSOir  &  Aii£t.     Chenu  Soc.  Qu*  J\  2,   241 ;  Amu  Pharm.  71,  79  j 
I        Pharm,  €kfi£r.  1849,  7Sb  ;  aV.  Ann,  Chim,  Ph^s.  27,  401 1  N.  J,  Pharm, 

16,  305  ;  Lieb.  Kopp*3  Jahrssbtr,  1849,  380.' 
HoBBLET.     Pharm,  Jounu  16,  177;  J,  pr.  Chcm,  72,  312;  Imfit  1S56, 

463 ;  Lieb*  Xopp's  Jahrtshr,  1856,  758- 
SCHUTZENBCKGER.     Couipt.  rmd.  47,  79  and  235  ;  ImtiL  ISdS,  239  ;  /. 
pn  Chem.  75,  122 ;  Ann.  Pharm,  108j  349  j  Chm.  Centr,  1858,  677 ; 
Zcpp's  Jahrcskr.  1858,  373. 
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DiscOYered  by  Pelletier  &  Caventou  in  1818-  —  Occurs  [^mbinad  witi 

igMUiie  udd  (x,  229)  ?  Sc©  abo  Martson  (JT,  Br.  ArcA.  55,  295)]  m  the  aYuj 
vomica  of  Stijchnos  Nux  vomica  (Handbuch  vlii.  [2],  57),  together  witli 
bnicine  and  igasuriae ;  in  the  ^aba  St.  Ignatii  of  ^trychnos  Ignati^  to- 
gether with  a  very  small  quantity  of  brucine ;  in  veiy  sxnall  quanlltj 
in.  Lignum  coluhrtnum  from  Strtfchnos  coluhrina  (Handbuch,  yiii  r2]i  56)* 
—  In  the  mot-bark  of  StrychTWg  Ti&ite  and  in  Upas  Timti^  the  Japanese 
arrow  poUon,  together  with  traces  of  bnicine  (Pelletier  &  Cavent<mX 
whereas  the  North  American  arrow-poison  contains  cnrarin*  Jan 
arrow-poLsoD,  found  in  a  bamboo,  contained  62  p*  c,  of  stryduiiiM 
Frerichg,  Fharm,  Vttrtelj,  12^  bl2). 


RtjycbDiite  pr«a«nl  in    ph&im* 
F.  Major  (JT,   J^rh.  J%am, 


Coacemijig  the  quautitief  »f  bmcbe  ruid 
ce'Dti{^ul  preparations  of  the  above  pl&nte,  *e4 
23,  38  ;  CA«w,  CetUr.  1865,  320)* 

The  base  known  as  BtTy<?liiaine  li,  tt^se^rdiiig  to  Sohtitfaiherger,  &  nustttie  d 
three  difTerent  bsAei,  hftring  the  formdm  C^lffSH^O*,  C«N^H=0«;  and  C«3fH«0«, 
Tbe  baa«  with  42  atoms  of  earboti  is  iaid  to  be  iiniiiediB.t^ly  depoaic«d  from  dil&t« 
hjdfochlorat^  of  sbrchnitii?  in  long  il(?nder  ne^clle^  on  addition  of  mng1<Mi1»,  wlalU 
that  with  40  atoms  of  carbon  crjstAlliacii  from  the  filtrat«  in  octahedfa  afbcr  i 
quarter  of  on  hour.    These  utatements  stand  much  in  n^c^l  of  confirmation  (Kr,), 

Preparation,  1,  JTrom  Nux  vmnica.  The  nuts  aro  eltliOT  im^ed  or  bruin^i 
to  render  them  Ot.  for  the  huttcr  operatioii»  Milarch  fciast»  tb^tn  in  an  oren*  Or  ihrj 
maj  be  subjected  to  an  atmoephrre  of  itCttBi  Ibr  half  an  hour  in  a  eloie  fcsael,  9m 
alWrwiird&  dried. 

1.  Nnx  Tomica  la  b4">iled  with  water  till  it  becomes  Boft :  it  is  theo 
bruised,  returoed  to  the  boilhig^  water,  boiled  for  two  houiis,  preasoi 
and  again  boiled  twice.  The  liquid  thus  obtaijied  is  evaporated  lo  t 
syrup  and  mixed  with  alcohol  so  long  as  gum  ib  precipitated,  the 
Btrychnine,  brucinci  colouring  matter,  and  a  little  fat  remaintiig  it 
solution.  The  precipitate  is  washed  with  alcohol,  ami  the  alccSofie 
liquids  are  evaporated  to  an  extract  and  diluted  with  cold  witav 
whereby  fat  is  thrown  down.  The  filtrate  is  heated  and  decompo^ 
with  excess  of  milk  of  lime,  which  precipitates  strychnine  and  bn*d»e. 
The  precipitate  ia  prcBsed,  dried,  and  boiled  two  or  three  times  wrA 
85  p*  c,  alcohol,  which  takes  up  Btiychnme,  brudne,  and  oc^oarjoff 
matter.  The  alcohol  is  distilled  off  and  the  residue  dig^ted  with  coM 
alcohol  of  54  p*  c»,  whereby  brucine  and  colouring  are  di86otined«  wybl 
sti*ychmne  remains  behind,  and  is  purified  by  crystallisfitiOD  fiwai 
bailing  85  p*c,  alcohol  [Corriore  process  (J.  Phamiu  11,  49f  |  M  JV» 
12,  1,  173 ;  abstr,  Mag.  Pharnu  13,  148)  modified  bv  Soubcirati,  N,J* 
Pharm.  45,  230)], 

2.  Nux  vomica  is  boiled  with  alcohol ;  the  tmcture  m  o%i^oi«ied  i 
and  the  extract  is  dissolved  in  water  \  the  fat  !l»erel*y  scpftiwted  i* 
removed ;  the  filtrate  is  boiled  for  a  few  minutes  with  ft  qoaatity  of 
ma^esia  amounting  to  ^nd  of  the  nux  Tomica  emplojed ;  sod  the 
greeniah-yellow  precipitate  is  collected.  It  oontams  chkfiy  atiyduiiiifi 
wliieli  is  obtained  by  boiling  it  with  alcohol  of  S8^  B,,  eTapomtlfl^  the 
solution,  and  washing  the  reeultmg  crystals  with  very  coW  ftkobot  of 
22*  B*  The  brucine  is  deposited  from  the  filtrate  from  tbe  augseiii 
predpitate  after  the  lapse  of  a  few  days  only  (PeUeticr  h  C^Totitoii)* 

3.  Rasped  nux  vomica  is  digested  with  five  times  itg  \v  '  ^  ^  '  (^ 
p,  c*  alcohol  f^r  a  day,  at  a  gentle  heat    The  liquid  is  straii  ^i 
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'liiimi,  atid  tlie  rcsiduw  ifs  pressed  and  treated  twice  again  h\  ih^  same 
way*  Tiie  whole  of  the  tiiictiires  are  submitted  to  distillation  aud 
further  evaposated  down  to  the  weight  of  tbe  nux  Yomica  employed- 
About  -jj\th  of  weutral  acetate  of  lead  is  added ;  the  liquid  is  filtered 
from  the  precipitate,  eTaporated  to  one-half,  mixed  with  ^'^th  of  cal- 
cined cnagticsia,  and  allowed  to  stand  for  a  week,  with  frequent  stirring. 
The  precipitate  is  then  collected,  washed,  dried,  and  exhausted  thrice 
with  hot  SO  p*  c»  alcohol,  which  takes  up  strjxhninc,  brucine,  and 
colouring  matter.  After  distilling  off  the  alcoliol,  the  strydmiue  and 
brucine  arc  separated  by  means  of  40  ji,  c,  alcohol,  as  in  1  (Wittatein, 
Dar&td!,  n,  Priifung,  215).  The  process<?«of  Wittfitock  (Berzel.  Lfhrh.  3  ed.  6, 
iS>6)  and  Winekler  (i^/ffl^*  Fhfinn.  19,  261)  are  riniilftP  to  tbo  forijgoiDg,  Pellet iet*  & 
CaveDtou  had  preriouslj  etnplojcd  banie  aoet&te  of  kad^  for  whioli  Neuimufl  {N*  Tt* 
11,  2,  198)  aubetitiitcd  the  ncutml  acclnte. 

Se^  the  methoda  of  Duflos  {BerL  Jiihrh.  28,  2,  2m.— Schw.  C2,  69)  and 
0,  Henry  {J.  Fharm.  16,  ?52 ;  MepeH.  37,  123),  who  extract  with  alcohol  or  water 
eOf&tiUBiQg  eulphiu'ic  uciJ  ;  also  the  eimiki'  method  of  FeiTtiri  {Brngn,  Qi^rn, 
16,  4S7;  abfttT.  Schw.  40,  '192).  K.  E.Henry  {J.  FUrm.  8,  401?  N.  Tt.  7.1, 
13^  and  Robiquat  extract  with  boiling  water".  —  O.  Henry  (J.  Fharm,  21,  222) 
m^cmttates  the  biucs  with  infatiion  of  galls  (vii,  177)  -  Lebotmlaifi  and  TiUoy 
(X  J.  PAarm.  23,  40^)  precipitate  them  with  animal  charcoal.     Bee  p,  266. 

According  to  wittstein,  213  parts,   according  to  Pelletier  &  CaTen- 
tau,  354  parts  of  nux  vomica  yield  1  part  of  strychnine. 


11^  From  Jf/nalins^  henn^.  —  1,  The  rasped  beans  are  first  exhausted 
with  warm  ether  to  remove  fat,  and  then  boiled  repeatedly  with  alcohol . 
The  alcoholic  liquid  thus  obtained  ia  evaporated ;  the  residue  is  boiled 
Tirith  magnesia  and  water ;  and  the  precipitate  thereby  formed  is  washed 
with  cold  water  and  boiled  with  alcohol,  whicli,  after  tiltering  and  eva- 
porating, deposits  the  strychnine  (Pelletier  &  Caventon),  Or  the  beaos 
may  at  once  be  boiled  with  alcohol,  and  the  fat  separated  by  cooling  the 
liquid  for  some  days  (Stcinmann,  Schw.  25,  410),  — 2*  One  part  of  the 
beaos  is  digested  for  a  few  days  with  2  parts  of  75  p.  c,  alcohol  and 
4  parts  of  water,  the  tincture  is  poiured  off^  and  the  softened  beans  are 
dried  over  a  water- bath,  pulverised  (now  an  easy  process  J,  and  ^hauated 
with  a  warm  mixture  of  sulphuric  acid,  2  parts  of  dcohol,  and  4  parts 
of  water*  The  mixed  tinctni^es  are  then  precipitated  with  basic  acetate 
of  lead,  filtered,  and  freed  from  excess  of  lead  by  means  of  sulphuric 
add  ;  the  perfectly  clear  filtrate  is  evaporated  down  to  the  weight  of 
the  beans  employed;  and  the  now  brown  and  gelatinotis  liquid  is 
exhausted  with  warm  alcohoL  The  tincture,  mixed  with  water  and 
freed  from  alcohol  by  distillation,  is  precipitated  with  ammonia,  and  the 
precipitate  is  purified  by  dtssulviug  it  in  water  containing  sulphuric 
acid,  and,  lastly,  by  cTy-stalUs^ing  it  from  hot  alcohol  (Geh^eler,  N,  Br. 
Arch.  2,  73). 

m.  From  Upas  Tknti^  —  This  substance  is  diesolvcd  in  water;  the 
Kltrate  is  digested  with  magnesia ;  the  reddish-yellow  precipitate,  after 
rashing  and  drying,  is  bmled  three  times  with  alcohol ;  aud  the  reddish 
ncture  is  evaporated.  The  strycbuuto  thus  obtained  is  coloured  green 
by  nitric  acid,  on  accomit  of  an  admixture  of  strychnochromin  (p.  505), 
It  is  purified  by  dissolvmg  it  in  dilute  fiulphuric  acid,  digesting  with 
animal  charcoal,  precipitating  with  magnesia,  exhaustmg  the  precipl* 
tate  with  alcohol,  and  evaporating  {Pelletier  k  Cavontou). 
TOL*  xvn,  2  \ 
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Strychnine  csontaining  bnidne  is  pndfied  bj  treating  it  with  cold 
weak  alcohol,  which  dissolves  almost  exclusively  brucine,  and  re* 
crystal  Using"  from  hot  strong  alcohol  (Pelletier  &  Caventou)*  CoM 
absolute  alcohol  takes  up  the  brucine,  leaving  strychnine  tindissolved. 
The  two  alkaloids  may  also  be  separated  by  dissoh^^  ihem  in  very 
weak  nitric  acid,  not  in  excess,  and  evaporatiug  the  solution,  whereii|>ou 
the  nitrate  of  strychnine  first  separates  in  white  feathery  cryfitalj^  liie 
brucine-salt  afterwards  forming  hard  solid  crystals.  The  greater 
of  the  latter  salt  remains  in  the  mother-liquor  as  a  giimmy  mast?, 
is  to  be  again  treated  with  magnesia  and  alcohol  (Witt«tjx:k:  Pel 
&  Diimas),  —  When  a  strongly  acid  eolution  of  the  two  bases  in  hi 
acid  is  mixed  with  chromate  of  potash,  the  strychnine  alone  Is  preci- 
pitatedi  and  may  be  recovered  from  the  precipitate  by  means  d 
ammonia  (Ilorsley).  Strychnine  containing  bnichie  is  reddened  hj 
moderately  strong  nitnc  acid  ;  the  pure  alkaloid  behaves  a^  dcscribdd 
below. 

Detection  of  Stri/chmne  in  coem  of  poisoning.  —  The  substanon  to  hf 

examined  is  digested  with  very  weak  hydrochloric  acid  for  an  hrmr  m 
two,  at  a  temperalui'e  of  CO^  to  80° ;  the  liquid  is  strained ;  niid  thf 
residue  is  again  exhausted  with  hot  wat-er  containing  hydrochloric  add 
The  extracts  are  then  mixed  with  a  slight  excess  of  ammonia  and  evapo- 
rated to  dryness,  together  witli  sand.  The  djy  residue  is  oxhautrw 
three  or  four  times  with  hot  fu5el>uil,  and  tlie  extracts  are  filtered  throigit 
paper  moistened  with  fuaeUoih  The  filtrate  cuntains^  beiiides  Mryob- 
nine,  fat  and  colouring  matter,  which  are  got  rid  of  by  p^i-t— -  dif 
filtrate  with  10  or  12  times  its  volume  of  hot  waier  contai  jd- 

chloric  acid,  the  greater  part  of  these  bodies  then  remn'-  ■ 
in  the  fusel -oil,  whilst  the  strychnioe  is  taken  up  by  the  -• 
The  hot  acid  iiqutd  is  shaken  with  fresh  pi>rtion^  of  Mii-^t  ij^ 

as  it  gives  up  cuhjuiing  matter,  and  is  then  evaj>orated»  i  j  • 

slight  excess  of  ammonia,  and  again  shaken  witli  fusel -oil,  wliUJii  &o^ 
takes  up  the  free  strychnine,  and  leaviis  It  behind  on  evap<>r«tron,  M 
necessary,  the  residue  is  purified  by  again  dissolvmg  it  in  ^  •  >Tir 

acid,  ihakhig  with  fusel-oil,  &g.  ;  it  may  tlien  be  recoi:  \hi 

reactions  given  below  (v.  Uslar  &  J.  Krdmaun,  Ann,  /  Jl; 

J,  pr,   Ch^m.  80,  50;  Pharm,  VieruJj*  11,  255  i  Kopp\s  -^Jl, 

86G  I  J,  Erdmatin,  Ann,  Pkarm,  122,  ;JCO;  AnaL  Zeitsdif\  L  400;  h«^* 
Jahresh€f\  1RC3,  613).  For  other  methods,  some  of  which  difTiif  fit* 
the  above  only  in  chlDrofomi  or  ether  being  employed  insteiifi  of  tvidr 
oil,  see  the  following  memoirs.  These  iDethtds  arc  applirabl*^  f-T  lii 
detection  of  other  poisonous  alkaloMs. 

Stab.     BulL  de  rAmdimte  de  Mkh  di  Behjtqut,  %  S(M  ;  h\  J,  Fkm^ Kc 

281  ;  /.   pr,    Chenu    55^    232;  Jtihrh.  pr,  Phann.  24,    S13  j  JTflff*! 

Jnhrrshvr.  1851.  G-IO. 
Flaxtjik,     CompL  rend.  86,  517  j  J,  pr.  CAtm.  59, 1S5  j  Cktm,  Cat.  ItM, 

215;  Kopp's  J(ihre^htf\  W^B^  687, 
Otto.     Ann.  Phartn.   100.  $0i    tb^tn  J.  pr.  Chem,    7^   117j  Ei/f» 

Jahrtdfer.  185*\755* 
Stetensok  Macaoa^t.     Pharm*   Trans.   10,   liO,  and  160 1  JT^f^ 

Jahrtshtr.  1856,  759. 
Ds  Vru  &  Vai^  deh  Buno.    Pharm,  Jmrn-  10,  148;  Pharm.  FiMfl 

6,  $43 ;  N:  J.  Phavm.  31,  542 ;  Kopp's  Jahra^^r,  1887,  Wi* 
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STUTCHNINE.  ^^f^^^T  4S8 

E.  FROLLrua,    N.  Br.  Arch.  89,  !68  ;    Chefiu  Centr,  1857,  231  j  Kopp's 
Jaftresber.  1857,  S04, 

H.  ScHBoDER.     iV.  ^/\  A/^cA,  93,  190;  E&pp*s  JahnsbBr A  B57,  604- 
Jordan.     iV.  Eepert  10,  156  ;  ^a/.  ZeiUchr.  1,  131 ;  JTopi?'*  Jahresber- 
18G1,  870. 

To  detect  stryclimBe  in  beer,  Graham  &  Hofmanii  {Pharm,  Jovrn . 
11,  504 ;  Ann,  Fhatm,  83»  39)  shake  the  beer  with  animal  charcoal  in 
the  proportion  of  4  four  otinces  of  charcoal  to  a  gallon,  let  it  stand 
OTer  night,  collect  and  wash  the  charcoal  once  or  twice  with  cold  water, 
and  boil  it  for  half  an  hotir  with  8  ounces  of  alcohol,  which  takes  up 
the  itrychniue.  The  residue  which  remain)*  on  evaporating  the  alcohol, 
IB  shaken  with  a  few  drops  of  caustie  potash  and  ether,  the  latter  of 
which  takes  up  sti^chmne,  recognisable,  after  evaporating  the  solution, 
by  means  of  oil  of  vitriol  and  chromate  of  potash. 

On  the  meant  of  diBtin^ishtng  morphine  from  fitrjchmae,  iee  Htinefeld  {St^kw, 
60,  454)  ;  flADtoQiDe  from  its^chnine,  Wittatein  (Fkm^m.  P*krtdj.  6,  278)  t  on  tba 
Tolumelrie  e&tiiD«tii>n  of  fitrjehuin?  hj  means  of  iodomerc^ urate  of  potassitim,  tee 

F.  ¥\  Moj©r  {Phmm.  VierUlJ.  13,  43  j  N.  J.  Fharm.  46,  124;  Kopp'i  Jahrubfir. 
1363 1  703)  J  bj  mftAni  of  biniodide  of  potass iijjd,  Wagner  (Dingl.  l&L,  40  ^  Anul, 
Zmt^d^.  1,  102;  Ko^t'i  Jakresber.  18G1,  867). 

PropertiCi^.  Small,  white,  four- sided  prisms,  termiriated  by  low,  four- 
sided  pyramids  (Felleticr  &  Cayentou),  Crystals  of  the  right  prismatic 
{rh:>mbic)  system,  with  the  faces  y,  ♦,  and  u  (Fig,  53).  Angle  ^i  ^  — 
01^  12'  and  88^  48' ;  i  :  i"  =  9S^  4'  and  SB""  56' ;  u  :  u  =  94°  16'  and 
85'  44'.  Besides  these  there  are  faces  of  the  octahedron,  the  edges  of 
which  are  truDcated  by  the  faces  f/^  t\  and  w.  Clcavable  parallel  to  y. 
Lustre  \itreous,  pearly  on  the  cleavage-faces.  Hardness  between  2 
and  2i  (Kengott,  :Posg.  Q5,  614).  Schabus  (Knjstaa^estalHrh  7d) 
observed  the  faces  ^,  i,  and  u.    Angle  ^  :  y  =  90"  50'  75 '^  and  ST  9'  25"  ; 

t:  w  -  118'  2S'  5"  ;i  :i  =  93^  30'  (calc.  =  93^  35') ;  u  :  u  ^  94°  28', 
trychniae  contaminated  with  a  trace  of  lime  crystallises  in  long,  silky, 
flexible  needles  (Robiquet,  J*  Phann,  17,  101),  Strychnine  is  per- 
foanent  in  the  air,  and  unaltered  by  light.  It  rotates  a  ray  of  polarised 
light  to  the  left :  in  alcoholic  solution  [a]r  =  132-08^  to  13678-.  The 
rotation  is  much  less  in  add  solutions,  but  the  addition  of  ammonia 
W^ems  to  restore  it  to  the  original  amount  (Bonchardat,  iV.  Anr^.  Ckim, 
Phu»,  9,  213),— Strychnine  does  not  lose  weight  when  heated  (Liebig), 
and  does  not  melt  withotit  decomposition  {Felleticr  k  Caventou ; 
Freseuius).  According  to  Robiquet,  Merck,  and  Wittsteiji,  it  is  fusible 
without  decomposition,  It  is  inodorous,  but  has  an  intolerably  bitter, 
afterwards  somewhat  metaUic  taste.  It  is  the  most  poisonous  of  the 
vegetabie  bases,  |th  of  a  grain  being  sufficient  to  kill  a  large  dog,  with 
tatanic  convulsions.  It  turns  reddened  litmus  blue  {Pellutier  &  Caven- 
tou).    Resists  putrefaction  (Robin,  CampL  rend^  32,  773). 

When  very  small  portions  of  powdered  strychnine  are  carefully 
heated  on  a  piece  of  plat ;nrtm-f oil  having-  a  hi^mi spherical  depression 
covered  with  a  slip  of  glass,  the  glass  receives  an  opaque  white  deposit 
of  sublimed  strychnine,  appearing  under  a  magnifying  power  of  80 
diameters,  to  consist  of  round,  sharply  defined  granules,  On  the  addi-* 
tion  of  a  drop  of  water,  the  subhmate  cryatalliees  in  four- sided  prisms, 
afranged  in  crosses  and  stars*  On  adding  ammonia -water,  it  deliquesces 
to  oiUdxops^  in  wMcb  isolated  quadratic  octahedrons  with  tnisicaX^ 
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summits,  and  groups  of  &Lort|  bn>ad,  ftmr-&i*led  prbms  arc  foniw^. 
Addition  of  bydrocliloric  acid  akri  causes  cry  stall  itsation,  partly  in  Cfm^y 
tufts  of  needles*  partly  ia  broad,  four-sided  prisms.  Yuiy  dilute  chrotiii'r 
acid  does  not  alter  the  granular  dcpoait  at  first,  but  soon  prodnctis 
fine  yellow  crystalline  stars,  and  ultimately  double  pyramids,  very 
different  from  those  formed  with  brucme  under  simUar  conditions 
(Helwig,  AnaL  Muchr.  3,  46)» 
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Karlier  fonnnler  C»^Hi«0*  and  C^N*H^»0»  (Liebig)  ;  C^N'H'K)* 

C«N»H«0*  and  C**N^H^O*  (aefhiirtlt).     The  aboTe  formula,  propose  hf 
(Ann*  Pharm.  29,  58),  was  iliovni  by  Nicholflon  and  Abel  to  be  ooTjp^et, 

Becompomtions,  1.  Strychnine,  when  cantiotisly  heatedf  giiret  fM 
colourless  vapours,  probably  of  undecompoBed  atrychnino,  and  iftef^ 
ward^  melts  to  a  brownish  liquid,  which  gives  off  a  large  quantity  uf 
brown  vapours  aud  leaves  a  carbonaceous  reeidue  (Dutio'?).  It  o^- 
botiises  at  312"  to  315*,  and  when  RQbmitted  to  dry  distiilutiun,  ptflli 
up,  turns  black,  evolves  carbonic  acid  and  combustible  gas^  and  yicUi 
an  empyreumatic  oil,  a  little  water,  and  acetic  acid*  leaving  cli^m?i] 
(Pelktier  &  Cavcntou).  ^ — 2,  Melts  on  platinum-foil  like  wax,  and  /iribi 
jfre  when  more  strongly  heated,  leaving  a  bulky  cliarcoul  (Merck)-  — 
3,  When  subjected  to  ek€(rot^si\  it  behaves  like  niiirphinc  (xvi,  iiS) 
(Hlasiwetz  &  Rochleder)*  —  4,  When  hcat€d  with  sulphur  to  tbo  mA' 
log' point  of  that  body,  it  is  decomposed,  with  fonnation  of  m  litgc 
quuntity  of  sulphuretted  hydrogen  (Felletier  &  Cavcntou).  —  5p  Stiyot 
nine  assumes  a  yellow  colour  with  todiTi^f  or  in  the  ^'apcrnr  of  ]o£>0 
(Donne),  and  forms  with  It  a  peculiar  compound  {q.  i\y 

6,  Broming  produces  a  resinoua  precipLtate  in  atroug  acjtiliooi  of 
hydrochlorate  of  stryehmne;  the  sohitioo  containfi  ^■^''-'^*-yektm 
which  ia  thmwn  dowa  by  ammonia  as  a  wliito  priHripii  aBUsitf 

from  alcohol  in  needles,  and  forming  with  hydrochli^u.   .ud  i  afi 
having  a  silky  lustre.    It  contains  1  atom  of  bromine  to  1  ^lamd 
Btrychnine  (Laureot,  JV^*  Ann.   Chim.  Fhus.   24^  3I2|     ' 
14),     Bram'me-wat#r  produces  in  aqueous  aaliit]oD& 
white  turbidity,  which  diaappeara  on  aj^itatioui  the  Utiind,  v(Licii  t^ 
ydlow  at  firt;1,  becomes  CDloutlesd  in  21  hours*     DilaU*  EoliOio&i  ^ 
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of  fitrycbaine)  givQ  a 
broimne- water    (Biiflos  ; 


I 


» 


(coaUUiiiig 
curdy    yellow^ish- white    precipitate 
Merck). 

7-  Dry  chlorine  does  not  act  upon  strychnine  or  ita  salts  (Marcliand)i 
but  when  the  gas  is  passed  into  water  in  which  strycliniae  is  sus- 
pended^ an  evolution  of  heat  takes  place,  and  chorostrychniiie  is  formed 
as  a  white  sciitn ;  liydrochlorate  of  strychnine  is  also  produced  at  6rst, 
bat  by  the  further  action  of  chlorine  it  is  entirely  converted  into 
chorostrychnine»  ao  that  the  nearly  cctlourless  liquid  contains  i.i  solu- 
tion only  hydrochloric  acid,  with  the  exception  of  a  few  flocks  preeipi- 
table  by  ammonia.  Salts  of  strychnine  immediately  yield  the  white 
scum  with  chlorine  (Pelletier).  A  turbidity  and  precipitate  are  pro- 
duced even  in  a  solution  of  I  part  of  acetate  of  Btrychnine  in  5;000  or 
8,000  parts  of  water  (Marchand,  J,  pr.  Chem,  14, 191),  The  precipitate 
m  formed  gradually,  and  only  in  presence  of  excess  of  chloiine  (De  Vrij 
&  Van  der  Burg')*  The  turbidity  produced  by  chlorine -water  in  water 
containing^  tott*^  ^^  acetate  of  strychnine  is  i  a  creased  by  heat  (Merck), 
An  aqueous  solution  of  alrychnino  is  not  affected  by  chlorine -water 
^ofios).  The  precipitate  is  not  coloured  by  nitric  or  sulphuric  acid 
(Lepage,  */*  Phartru  2G,  140;  i^*  Bt\  Arch.  25,  300) ;  it  forms  a  colour- 
less solution  in  ammonia  (Freseniua),  and  dissolves  easily  in  ether 
and  alcohol  (Pelletier ;  Riegel,  H-Br.  ArcL  58,  274).  —  Chlorine  passed 
Into  a  hot  aqueous  solution  of  liydrochlorate  of  strychnine  forms 
Laurent's  chlorostrychnino  (p.  515), 

Solution  of  chloride  of  iime  throws  down  from  dilute  solutioos  of 
acetate  of  strychnine,  a  whito  precipitate  insoluble  in  dilute  sulphuric 
and  acetic  acids,  but  easily  soluble  in  aloohol,  also  in  glacial  acetic 

»ficid  and  alkahne  liquids  (Horaley). 
8.  Aqueous  hydrochlorate  of  stryehnme  boiled  with  nttr^e  of  pctm- 
iitiTO  avolvea  nitrogen  and  forms  oxystrychnine  and  bioxyatrychnina 
(Schutaenberger).  Bj  taking  up  6  atoms  of  water  and  2  or  4  &tomi  of  oij^en, 
— 0.  Strychnine  dissolves  very  rapidly  in  fuming  jiitric  acid,  forming 
a  greenish- yellow  solution,  which  tuins  lemon -yellow  when  diluted 
with  water  (Duflos).    Nitric  acid  of  sp.  gr*  1*2  forms  a  wliitc  salt 

rfDuflog),     Even  tho  strong  acid  does  not  colour  strychnine  in  the  cold 
^Kobiquot),  but  when  heated,  turns  it  brownish-yellow,  without  evolv- 
ing red  vapours ;  after  coolingj  water  throws  down  from  the  nou* 
unctuous  mass  a  yellow  precipitate  which  melts  in  boiling  water  to  a 
yellow  resiuj  afterwards  dissolves,  and  is  deposited  from  tho  solution 
on  cooling  in  yellow  shining  crystallino  nodules.     The  precipitate 
dissolves  very  easily  in  alcohol,  arid  explodes  when  heated  (Oerhardt, 
CompL  cAm/l845,   13  G).     This   body  is   probably  nitrate   of  nitro- 
^  strychnine,  and  the  same  product  which  Pelletior  &  Caveiitou  regarded 
Vas  acid  nitrate  of  strychnine  (Nicholson  k  Abel)*    To  this  place  belong 
Ralao  the  orange-coloured  tufts  of  needles  which  M^n^tries  obtained  by 
Vwarmm^  Btrychnine  with  strong  nitric  acid  and  evapomting  the  solu- 
tion rapidly ;  they  explode  when  heated,  evolving  nitric  oxide.     The 
further  action  of  nitric  acid  produces  oxalic  acid  (Pelletier  &.  Caventuu), 

»Oe  ti^eating  the  products  formed  by  nitric  acid  with  canstic  potash, 
Tolatile  bases  arc  set  free  (Anderson).  Strychnine  containing  bruciuo 
(Robiquet),  and  consequently  commercial  strychnine  (Lefort),  turns  red 
with  nitric  add* 
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10*  Cold  &ii  of  vitrtGl  does  not  colour  ati^chtiine :  Juming  mijAmrk 
actd  colours  it  slightly  brown,  aod  when  heated  with  it  fonni  a 
green ish-jel low  Balution  (Duflos)*  Oiidisin^  agttiU  produce  with  bqIu* 
tiona  of  fiiilphate  of  etiychriino  contaiiiing'  a  large  excess  of  sulphuric 
add,  chamctemtic  colours,  which  serve  for  the  detectiou  of  veiy  email 
quftntitieft  of  fttiychniDe  (March aud  ;  Lefort). 

a.  When  the  solution  in  oil  of  %ntnol  is  made  in  a  platinum  bftiio, 
and  the  platinum  is  connected  with  th^  positive  pole,  aud  a  platinum 
wire  dippings  into  the  acid  with  the  negative  pole  of  one  cell  of  a  gal* 
v&nic  battery,  a  purple-red  coloratiou  is  produced  (LetUeby,  nirvk, 
Journ,  16,  10;  Kopps  Jakresber,  1856,  756). 

L  On  dissolving  itrychninc  in  oil  of  vitriol  cont^nitig  1  p^cof 
Ditric  aeid^  and  adding  a  trace  of  peroxide  of  lead^  a  blue  coloimttoo  ii 
produced,  passing  to  violet,  red,  and  in  a  few  hotira  to  yellow  ( Ii,  Mar- 
chiind,  J.  Chim.  med.  20^  15).  Or  the  strychnine  tnay  be  trit united  wiih 
pemiddf^  of  lead  and  the  oil  of  vitriol  containing  nitric  acid  dropped 
upon  the  mixture  (B,  Marchand,  N.  J.  Pharm,  4,  2CK*).  The  viohl 
colour  appears  also  in  the  absence  of  nitric  add,  and  in  then  rociiie  ptf^ 
manent,  but  it  is  produced  only  with  concentrated  sulphuric  add,  unce 
water  destroys  it  (Lefort,  Hev.  seknf.  16,  355;  also  N.  J.  P/rarm*  f  I, 
172),  Marehand  (J.  Chim.  med.  21,  197  ;  J*  pr,  Chem.  44,  ia5X  OH  thi 
contrary,  considera  the  addition  of  nitric  at^id  advantageouft.  Rtegd 
{JafirL  pr,  Fharm,  8^  290)  and  Wittstein;  employ  sulphuric  acid  of  tp. 
gr*  1-4.  Solutions  of  atrychmne-salts  give  the  blue  colour  only  after 
evaporation  to  dryness  (Riegel). 

c.  On  adding  bichronmte  of  potash  to  a  solution  of  Btrvcbnirie  in  oil  of 
vitriol  spread  out  upon  porcelain,  violet  streaks  make  their  v 

in  the  liquid,  starting  from  the  bichromate,  after  which  the  v ^  ...^M 

acquires  a  fine  violet  colour,  or  with  a  larger  quantity  of  strydittine  i 
pure  blue  (Otto,  /.  pr.  Chem.  38,  511 1  also  Ann,  Fharm.  100,  50;  L 
Thomson,  Fharm,  Jmrn.  9,  24 ;  X  /.  Fharm.  17,  276 ;  LM*  Mtfft 
Jahrmber*  1850,  617),  It  is  better  to  employ  the  bichromate  la  lumpt 
than  in  powder  or  solution  (Otto). 

rf.  Fi^*rocyanid4  of  p{iimmim  produces  with  strychnine  a  dark-vEoiet 
coloration,  more  permanent  than  that  [>roduced  with  bicbromate  of 
potash  :  the  colour  may  be  obtained  also  in  presenc-e  of  other  orglllH 
eubstanoes  (Davy,  X,  J.  Pharm.  24,  204).  This  c^lmir  abo  ptMl 
through  red  into  yellow,  though  more  slowly  than  that  obtain^  io  e 
Ann,  Pharm  88,  402),  Nitroprugside  of  sodium  pnipcised  by  Horskf 
{Ch$m.  News,  1862,  341)  as  a  reagent,  acts  only  when  it  containa  fcno* 
cyanide  of  potassium  (Rodgers  ;  Neubauer ;  Werther). 

e.  On  adding  small  portions  of  black  oxhk  of  maf}^tineM  to  a  fidlotiQO 
of  strychnine  in  pure  oil  of  vitriol,  or  in  sulijhuric  add  conta I tiJnr  I^IO^ 
acid  (prepared  according  to  xvi,  lil),  a  violet -purple  coloration  la  '^" 
mediately  produced,  pa^seing  into  dark-red  in  the  ctmnw*  of  mi  M 
The  colour  remains  unchanged  when  the  Hqnitl  m  slow  It 
four  to  sis  times  ita  volume  of  wat^r,  and  uu  nearly  nc^ut; ,.. -,.^ 
»olut ion  with  ammojiia,  the  violet-purple  coUiur  reappiu-^.  W  hen  i 
saturated  with  ammonia,  the  liquid  becomes  yellowi*jh-gre^i  t<»  J 
but  on  acidifying  it  with  dilute  snlfihuric  acid^  the  Tiolet-pur|ile 
ajraiD  niiikf.-*  its  appenmncr  (J,  Etihnanu,  Anth  Fhctrnu  V2%  U 
Mack  had  prevjomtly  enij*lf>Yed  inangauebe  and  sulphnric  add  fiif  tb9 
liecoguitioTi  of  stryelmine  (.V.  Br.  Arch.  46»  314)* 

/.  Cfdoric  mid  and  chhram^  tjihrou^  add^  iodk  meid  anil  MiM 
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■  %ho  BulphaU  of  mangane&e  aad  pennangmuU^  of  potagh  produce  la  tba 
sulphuric  acid  solution  of  atrjchnine,  similar  colorations,  or  a  red  colour 
T^hich  in  some  cases  qnicklj  disappears  (Lefort),  The  violet  colour 
produced  hj  Iodic  acid  passes  gradually  into  red-browD,  which  colour 
retimiDB  pennaaent  for  many  clays  (Landerer,  Pharm,  Ztitschr,  l^ 
SG)*  CoMccmiii^  ihii  Traction,  see  lUao  Qapnej  {Fharm.  J.  Truna.  16,  23  i  Fkarm^ 
VwrU\f*  6,  ^-  Uu/,  Fhatm,  J,  Traag.  [2],  2,  55$  and  602  |  3,  11  Kod  12|  AmL 
Z^i^kt.  I,  90  and  92)  x  Be  Vrij  and  Van  tkr  Bur_g  {ton.  eiL). 

Strj'chnine  dissolved  in  a  large  quantity  of  milk  may  also  bo  de- 
tected by  meaiia  of  peroxide  of  lead  and  oil  of  vitriol  containing  nitric 
add  (Erdmaun  k  Marchand,  J,  pr,  Chtm.  31,  374).    The  presence  of 
s&Dtoniu  or  starch  dues  Bot  prevent  the  recognition  of  strychnine  by 
bichromate  of  potash  and  oil  of  vitriol :  sugar,  quinine,  or  morphine 
renders  this  reaction  indistinct,  but  not  that  with  peroxide  of  manganese 
r  (Brieger,  JfJirL  pr.  Fharrn.  20,  87),     SUycUnine  may  be  detected  by 
I  chromata  of  pota-sh  even  in  presence  of  quinine,  ciuchonine,  starch,  or 
dextrin,  provided  the  oil  of  vitriol  be  added  first  (Togel,  J^.  MeperL 
\Fharm^  2,  560).     The  presence  of  morphine  is  prejudicial  to  the 
stiychmne-reactions   (Reese,   Chem^  iV^tr*,   1862*  316  j    Chent,  Oentr. 
1862,  557;  Ilorsley).     Thomas  (Amer.  Journ.  Pharm.  1862,  227),  on 

I  the  contrary,  fiiids  that  stiychnine  is  recognisable  even  when  mixed 
with  3  parta  of  morphine.    The  two  bases  may  be  separated  by  means 
of  caustic  potash,  which  does  not  dissolve  strychnine  ;  or  by  chloro* 
form,  which  disBolves  only  strychnine  (Thomas,  Oiem^  News^  5,  352) ; 
or  by  benzene,  which  dissolves  strychnine  very  easily,  bnt  not  morphine 
fflodgers,  Ohem,  A^ewSi  ^^  15);  neutral  chromate  of  potash  also  throws 
down  from  a  strong  solution  of  the  two  bases^  after  brisk  stirring,  a 
golden-yellow  crystalline  precipitate  of  chromata  of  strychnine,  whilst 
'  the  morphia e-salt  er^^stalUses  only  after  a  longer  time  (ITorsley),    Fer» 
I  roc^anid©  of  potassium  may  be  advantagcousl}^  substituted  for  the 
[neutral  chromate  (Neubaner), 

Tartar*emetic,  tartaric  acid,  and  bi  tartrate  of  potash  prevent  the 

I  detection  of  strychnine  by  chromate  of  potash  and  oil  of  vitriol  when 

alkaloTd  is  present  iu  the  form  of  nitrate,  but  not  when  pure. 

pchnine  as  nitrate  may  be  detected  by  peroxide  of  lead  and  oil  of 

dI,  even  in  presence  of  tartrates  (Gorup-Besane^*  HamiwarterL  f^^ 

1 1,  468;  Kopp's  Jahred^r,  1856,  757).     Pure  strychnine,  or  the  hydto- 

I  chlorate  or  acetate,  may  be  distinctly  recognised  by  means  of  chi  ornate 

1  of  potash  and  sulphuric  acid  when  mixed  with  20  or  30  parts,  but  not 

distinctly  when  mixed  with  60  parts  of  t^ir tar-emetic.     The  pi^esenca 

of  a  large  quantity  of  sugar  or  tartaric  add  does  not  interfere  with  the 

LtaactloQ  in  the  case  of  bydrochlorate  and  acetate  of  strychnine,  but  a 

[raxturaof  1  part  of  nitrate  of  strychnine  with  20  parts  or  more  of 

'tar^yr^em^dc  immediately  assumes  a  green  colom-.     The  strychnine 

naction  is  obtained,  however,  with  peroxide  of  lead  and  oil  of  vitriol, 

even  whan  a  mixture  of  1  part  of  nitrate  of  strychuine  and  60  parts  of 

tartar-emetic  is  employed  (Hagen,  Ann,  Phamt.  103,  159),  —  Acix)rd- 

ing  to  Bingley  {Chem.  Qaz.  1856,  229;  Kapp*s  Jahve^htr,  1856,  757), 

terchloride  of  antimony  interferes  with  the   bichromate  of  potash 

reaction. 

Dilute  mlphuric  acid^  added  to  a  mixture  of  chlorftte  of  poimh  and 
strychnine,  produces  Rousaeaua  strychnic  acid,  or  wlieu  the  action 
proceeds  further,  a  red  resinous  colouring  matter,  soluble  in  water  and 
alcohol,  but  insoluble  in  ether  (Rousseau). 
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To  preimre  «trjchnio  aeld,  Eoti»9©BiU  tritur&tci  S  yart«  of  atrf ehninc  witli  I  put 
of  chlorate  of  potash  aitd  a  little  water,  nnd  drop*  oil  cjf  Yitriol  upon  tlie  miihift. 
whereupoT)  it  becoroi?^  hot  atid  acquires  a  tr&iaaiejit  red  colom* ;  after  wbich  hs 
diluti?s  and  boils.  If  tho  reactioti  is  inoompletej  piin?  atrjdinitu*  (!)»  or  the  «u]phttt« 
erjatallifles  from  the  liquid  iia  it  coala,  wid  on  evapomling  tho  BaothpT-Hfiuar 
colourlCTs  acid  need! 6$  i?i  ^trychnic  acid  are  deposited.  The  t^stals  do  not  tMte 
bitter ;  they  decompose  when  heate»d,  leaving  charcoal,  and  nro  jiohibk  m  winter  Mil 
iihghtly  in  alcohol,  and  form  crjittdiis^hle  ealtH  idth  potaili  utid  oiitbi  laf  oop|KT 
(Eouseeau,  J.  C%»im.  m*[J.  30j  415). 

Wlien  Btryclmiue  i^  treat^^d  ^"ith  peroside  of  lead  nuA  dilnt<  ^ufphunc 
add  (in  the  same  manner  as  ciuchouiKei  p.  202),  a stniw-yelliiw  pfiwdtT 
ia  obtainGd,  which  dissolves  very  blight! j  in  coM*  nud  s^Jine^^hat  niQit* 
freely  in  boiling  water,  and  is  deposited  from  a  sohitiaii  in  hot  water 
containing  sulphuric  acid  on  cooUng^,  It  dissolves  in  alcohoL,  and  vtiry 
easily  in  caustic  potash  which  it  aecma  to  neutral iB©  (C.  Marchaa^l- 
N,  J,  Pharm,  4,  26 ;  J.  Chinu  mcd,  20,  SG<3). 

11.  Hot  eolutioiui  of  iodic  acid  colour  strychnine  aod  ltd  salt^TOlel- 
red,  and  produce  a  black  precipitate  oil  standing  (Riegel).  — 12.  Ckromt 
acid  colours  it  violet-bine  (EhoU). 

13-  Strjxhmne  cautiously  heated  with  lamps  of  solid  hydrate  at 
potash,  forms  a  red-brown  maai^,  from  a  solution  of  which  in  boiliof 
water,  acida  evolve  a  dtsagreeabie  odonr^  and  throw  down  aa  abon* 
dauce  of  yellow  flock.s,  which  are  deposited  from  their  solution  m 
boihng  alcohol  on  cooling,  and  are  insoluble  in  water,  ether,  aud  coU 
alcohol  —  On  meltiag  strychnine  with  hydrate  of  potash,  the  wmm 
turns  brown  aud  black,  evolves  hydrogen  with  slight  iuttimoscttioi^ 
gives  off  water  and  a  little  chinoline  (xiii,  244),  wtiikt  carlx>Date  of 
potash  remands  in  the  rcsidue  (Gerhard t)> 

14.  Iodide  of  mtf/%;fStahlscUmidt;,  iodide  of  Uh^l,  chloride  ^fmM\ 

fHow),  hihromide  of  eth^lme  (Menetri^sX  f^r^Q  derivative  ccmpoiiw 
pp.  50t>-514> 

15.  With  chloride  of  hituo^^l^  sirydmine  forms  hydrochlorate  of 
etrycbniue  and  Hnzosirf/chiide,   C^N'H*'(C"n»0*)0*,    a   white    bittir 

product,  which  melts  above  100%  solidifies  in  a  crystalline  m&it«,  att^ 
is  very  slightly  soluble  in  water  and  insoluble  in  add^  boi  ewolj 
soluble  in  alcohol  and  etiier  (SchUtzeubergcr). 

16.  Strychame  is  not  docompoaed  in  contact  with  m  fenttttUlDf 
mixtin-e  of  sugar  aud  ffiast  (Ltu-oeque  &  Thibierget  J^  €Jkm*  mdd.  iC 
689).  —  17.  U  is  not  deuompt^sed  in  the  animal  organiiiro,  nor  bv  jhi^fv* 
faction  after  death  ;  it  liaa  been  detectcil  three  yeara  after  death  la  U« 
bodieu  of  animals  puiHuned  ^vith  it  (Miicadam,  toe,  riL  :  Rfvlger*  t 
Gird  wood,  I%inn,  Jourtt,  16,  11)7  i  Pharm,  Fim-ttlj,  .  Kofm% 
Jf?Ai¥^&fr,  I857f  G03)*  jSeo  also  J,  Erdmauu  (Ann*  /  ■  j.  $io\; 
De  Vrij  &  Van  der  Burg  (ioe*  cit), 

ComifitHiiions.  —  A.   With    IFd^iT.  ^Stryelujin<*  di.^oiv<v«   in  6,W 

parts  of  cold,  and  Iji  2,500  parts  of  boiling  vvat»'r  (Pellet"  -  \- ' '  --ii 

Aooordiug  to  Dufloe,  it  dissolves  in  about  S,00t>;  mc'  ta 

7,200  paria  of  water*  Tii©  cold  solution  ililutoii  with  i  ti 
Imlk  uf  Wiiter,  Btill  tastes  distinctly  bitter  (relleticr  &  Ca\ 
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Strychnine  does  not  dissolve  in  aqueous  ammonia  (Merck) ;  neither 
does  caustic  potash  increase  its  solubility  in  water  (Duflos). 

B.  With  Iodine, — Tincture  of  iodine  or  biniodidc  of  potassium  pro- 
duces in  solutions  of  strychnine- salts,  a  dense  kermes-brown  precipi- 
tate ;  a  cold  aqueous  s<jlutioii  of  strychnine,  however,  is  not  affected  by 
iodine- water  (Duflos).  A  solution  of  1  part  of  strychnine  in  1  part  of 
alcohol  and  3  parts  of  water,  wlien  warmed  with  a  little  tincture  of 
iodine  and  left  to  cool  spontaneously,  deposits  crystals  of  an 
iodine-compound,  probably  C*'N'n'K)*,P.  The  crystals  are  six-sided 
prisms,  exhibiting  in  a  very  high  degree  the  property  of  double  absorp- 
tion of  light  (Herapath,  Che?n.  Gaz.  1855,  320 ;  1856,  394 ;  Kopp's 
Jahresher,  1855,  568;  1856,  758).  On  precipitating  with  tincture  of 
iodine,  a  solution  of  strychnine  in  weak  alcohol  acidified  with  hydro- 
chloric or  hydriodic  acid,  and  dissolving  the  brown  precipitate  in 
boiling  alcohol,  highly  lustrous  red-brown  prisms  are  obtained,  which 
do  not  lose  weight  at  140°,  and  are  represented  by  the  formula 
(^•N«H>MD*,HI,2I  (TUden,  Chem.  Soc.  J.  [2]  3,  99). 

When  2  parts  of  strychnine  are  triturated  with  1  part  of  iodine,  a 
brown  mass  is  obtained,  which  gives  up  to  cold  water  traces  only, 
and  to  boiling  water  a  small  quantity  of  hydriodate  of  strychnine. 
Boiling  alcohol  dissolves  the  mass,  and  when  cooled  and  concentrated, 
deposits  laminae  of  iodostrychnine  of  the  colour  of  mosaic  gold,  and 
afterwards  crystals  of  hydriodate  of  strychnine.  —  The  laminsB  are 
.nearly  tasteless  at  first,  but  afterwards  taste  bitter  and  harsh;  they 
evolve  iodine  when  heated,  and  carbonise  without  melting.  They  are 
decomposed  by  oil  of  vitriol  and  by  strong  nitric  acid,  with  separation 
of  iodine,  and  by  hydrochloric  acid  when  heated  therewith.  They  set 
free  strychnine  when  heated  with  caustic  potash  (not  with  ammonia), 
and  are  decomposed  by  nitrate  of  silver,  even  in  the  cold,  iodide  of 
silver  and  nitrate  of  strychnine  being  formed.  They  are  easily  soluble 
in  boiling  alcohol,  very  slightly  soluble  in  boiling  water,  and  insoluble 
in  ether  (Pelletier). 
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C.  With  Acids.  —  Stryclinine  dissolves  easily  m  acids,  even  when 
very  dilute,  neutralising  them  completely.  It  also  precipitates  the 
oxides  from  most  of  the  salts  of  the  heavy  metals,  though  often  only 
partially,  double  salts  being  formed.  —  The  salts  of  strychnine  are  for 
the  most  part  crystallisable,  extremely  bitter,  and  on  account  of  their 
solubility,  more  highly  poisonous  than  pure  strychnine.  Alkalis  and 
their  carbonates  (and  magnesia)  precipitate  strychnine  from  its  salts, 
in  the  form  of  a  pulverulent  precipitate,  which  does  not  dissolve  to 
any  great  extent  in  excess  of  the  precipitant,  and  crystallises  after  a 
time  in  delicate  closely  grouped  needles.  The  precipitate  thrown  down 
by  ammonia  from  a  solution  of  strychnine  in  dilute  hydrochloric  acid, 
dissolves  in  excess  of  the  precipitant,  but  in  a  short  time  the  strych- 
nine cryatallises  from  the  ammoniacal   liquid   in    distinct   needle 
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'Nicholson  &  Abel)]  it  loses  7-95  p.  c.  of  water  (4  at.  =  7-69  p.  c.  HO) 
^Anderson,  Ann.  Pharm.  66,  55 ;  Quart,  J,  Chem,  Soc.  1,  55.) 

Regnault.  Anderson. 

I>ned.  at  140» 

48  0  252  ....  68-33  ....  69-86  ....  58-72  ....  5906 

2  K  28  ....  6-48 

25  H 26....  6-78....    5-86....    6-96....    697 

7  O  56  ....  12-97 

PO» 71  ....  16-44 

0«N*HaO*,HO,PO*  +  2aq 432  ....  100  00 

Begnault's  salt  probablj  contained  an  admixture  of  A  (Anderson). 

Monosodic  phosphate  does  not  form  with  Ptrychnine  a  double  salt  of 
phosphate  of  soda  and  phosphate  of  strychnine  (Anderson). 

Hydromlphate  of  Strychnine. — Strychnine  suspended  in  water  is 
Sflsolved  by  a  current  of  hydrosulphuric  acid,  forming  a  colourless, 
fBfj  bitter  solution,  which  leaves  pure  strychnine  when  evaporated 
(Fdletier  &  Caventou). 

Hyposulphite  of  Strychnine,  —  Formed  in  a  mixture  of  strychnine, 
alobhol,  and  hydrosulphate  of  ammonia  on  standing  in  the  air.  —  Large 
rliombic  plates.  Neutral.  Loses  3-91  to  4-3  p.  c.  of  water  at  200* 
(8  at.  s:  4*3  p.  c.  HO).  Dissolves  in  114  parts  of  cold,  and  in  a  smaller 
faantity  of  hot  water  (H.  How,  Pharm.  Centr,  1855,  95). 
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C«N2H«CH,HO,S20«  +  aq 400    100 

Sulphate  of  Strychnine.  —  A.  Neutral.  —  Obtained  by  saturating 
Ahite  sulphuric  acid  with  finely  powdered  strychnine  (Nicholson  £ 
Abel).  Small  transparent  cubes  (PcUetier  &  Caventou) ;  large  four- 
flided  prisms  (Nicholson  &  Abel).  The  cubes  turn  dull  in  the  air, 
without  losing  weight,  and  melt  in  their  water  of  crystallisation  at  a 
gentle  heat  (Pelletier  &  Caventou).  The  salt  loses  13-08  p.  c.  of  water 
mt  ISS**  (7  at.  =  14-1  p.c.  HO)  (Regnault).  Neutral  (Nicholson  & 
Abel).  Rotates  a  ray  of  polarised  light  to  the  left ;  lci]r  =  2558°  for 
the  salt  dried  at  40°  (Bouchardat).  —  Dissolves  in  less  than  10  parts 
of  water  (Pelletier  &  Caventou),  in  48  parts  (Abl),  in  about  50  parts 
(Bouchardat). 

The  anhydrous  salt  forms  crj'stals  belonging  to  the  square  prismatic 
or  quadratic  system.  Octahedrons  with  basal  face  (fig,  24).  Angle 
p  :  «  =  102°  3' ;  e  :  e'  =  92°  30' ;  e:  e  =  155°  54'.  The  edge  formed 
by  p  and  e  is  truncated  by  the  face  of  a  second  octahedron,  forming 
with  p  an  angle  of  125°  26',  and  with  e  an  angle  of  156°  37'.  Cleavable 
parallel  to  p  (Descloizeaux,  Oompt.  rend.  44,  909  ;  Pogg.  102,  474\  Ram- 
llirisberg  {KrystaU,  Chemie,  380)  observed  the  following  angles :  p:e 
«  101^  40' ;  « :  tf'  =  92°  20';e:e'=  156°  40' ;  and  between p  and  e  the 
tnincatkm«faoe  of  a  more  obtuse  octahedron,  forming  with  p  an  angle 
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issolve  with  moderate  facility  in  hot  wat^i*  and  alcohol.  The  aqueous 
[>lution  turns  brown  when  evaporated  in  the  air  (Bodeker,  Ann. 
*k€nmi.  71,  64;  Langlois,  N.  Ann.  Chim,  Phys.  34,  278;  Ann.  Pharm. 
8,  174). 

Mydriodate  of  Strychnine.  —  Iodide  of  potassium  throws  down  from 
aychnine-salts  a  dense  crystalline  precipitate  (v.  Planta).  On  wash- 
]g  the  precipitate  with  water,  dissolving  it  in  alcohol,  and  evapora- 
ag  the  solution,  glassy  four-sided  needles  are  obtained  (Merck).  The 
lit  may  also  be  prepared  by  dissolving  strychnine  in  aqueous  hydri- 
lic  acid  (Pelletier),  but  the  excess  of  acid  must  be  quickly  removed  by 
ashing,  as  otherwise  decomposition-products  are  formed  (Nicholson 
Abel).  Small  white  laminse  or  needles,  which  do  not  lose  weight  in 
vacuum.  Neutral  and  very  bitter.  Dissolves  slightly  in  cold  water 
id  much  more  freely  in  alcohol  (Pelletier). 

Nicholson  &  Abel. 
Crystals.  Pelletier.  inean. 

42  C 252     64-62     6508    54'60 

2N 28    607 

28  H 23    4-98    502 

4  O  32     6-95 

I  127    ........      27-38    26-12    27-12 

C«Nm«0<,HI     ...,    462    10000 

Mydrobromate  of  Strychnine.  —  Formed  by  dissolving  strychnine  in 
ineous  hydrobromic  acid,  and  leaving  the  solution  to  crystallise 
Micholson  k  Abel). 

In  a  vacuum,  Nicholson  k  Abel. 

42  C  252    60-72  60-83 

2N  28    6-74 

23  H  23     6-54  660 

4  O  82     7-71 

Br 80    19-29  1869 

C«N^H»O^IIB^  ....    415     lOO'OO 

Chlorate  of  Strychnine.  —  The  rose-red  solution  of  strychnine  in 

aueoos  chloric  acid  deposits  thin  short  prisms,  or  solidifies  completely 
iien  concentrated.  —  Iodic  acid  throws  down  from  a  solution  of  the 
nh  a  precipitate  of  iodate  of  strychnine  (Serullas,  Ann.  Chim.  Phys.  45, 
180). 

Perchlorate  of  Strychnine.  —  Obtained  from  perchlorate  of  baryta 
lad  stdphate  of  strychnine.  —  Small  colourless  or  pale-yellow,  glassy 
Aombic  prisms,  which  after  drying  at  30°  become  opaque  at  170  , 
Noting  8*8  p.  c.  of  water,  and  explode  when  more  strongly  heated.  — 
Diss^ves  slightly  in  cold  water,  and  much  more  freely  in  alcohol 
'Bddeker,  Ann.  Pharm.  71,  62). 
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Bydrochlorate  of  Strychnine.  — 100  parts  of  strychnine  take  up  14*C 
to  15*02  of  hydrochloric  acid  gas  (Liebig).   When  exposed  to  a  current 
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of  hydrochloric  acid  gm,  and  aflerwardg  heated  to  150,  100  pSTi 
Btrychnine  retain  10*67  parts  of  hydrochloric  add  (Reg-naiilt)  (1  at.  — 
10*93  parts  HCL)-  —  A  solution  of  strychnine  in  warm  aq aeons  bydio- 
chloric  acid  solidifies  to  a  silkj  mass  of  needles  (Regnault).  The  ealt 
is  neutral  towards  vegetable  colours  (Nicholson  &  Abel).  It  exer 
left-handed  rotatory  action  on  polarised  light ;  Mr  =;  28"  18* 
solves  in  about  50  parts  of  water  at  22**  (Boachardat).  —  The  nee< 
lose  the  whole  of  their  water  of  ciystalliflationi  amounting'  Ui  7*17 
p,c.,  at  120^  or  in  a  vaouuxn  (3  at,  =  6'79  p.  c,  HO)  (Nichobou  A 
Abel).  According  to  Gerhardt,  on  the  contrsiy,  the  salt  dried  at  100" 
loses  4*81  p.  c.  (=^  2  at»)  of  water,  at  ISO""  oinly. 
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Hffdrq^vate  of  Strtfchmne.  —  Strychnmc  dissolves  in  hydrofluosilieie 
add,  with  separation  of  sUica.  —  Tiie  easily  formed  soltition  of  strycb- 
tiine  ill  warm  aqueous  hydrofluoric  acid  yields  cryatals,  which  jpTeciff 
hydrofluoric  acid  over  hydrate  of  limCi  —  Colourlesfl  right  rtioilfliiC 
prisms,  havin^j  an  acid  reactiou,  slightly  soluble  in  cold,  ei^eily  la  htit 
water,  and  sparingly  soluble  in  alcohol*  ^ — ^The  salt  loses  5*^  p.  c,  d 
water  (3  at.  =  6  p*  c.  HO)  over  oil  of  vitriol,  becoming  oj>aquey  soft, 
and  sticky.  At  100''  it  g^ves  off  7*43  p.  c.  of  water  (4  at*  =  8  pt c), 
and  not  more  at  150*  i  at  a  higher  temperature  it  reddens  and  isdeecuQ- 
posed  (EMerhorst^  Ann,  Phartn.  74,  77). 
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Eiderhorit  li1itf«rli«  found  ^  per-4$«^lage  of  itijcliiuBft  m  tW  i^t,  md  At 
uusreiM  ill  w«i(:lit  ati  erApomtbg  »It7c)iiuiio  with  t^cem  of  hjdi^Qiiarifi 

ttgr««  witli  tho  ab^re  farmtUn, 

Nitrate  of  Stwychntn^.  — When  stryclinine  is  disaolved  in  mtrk  add 

dilT3 ted  till  it  tastes  faintly  acid,  fine  colourless  needles  of  *' *-•*» 

ar©  obtained   on  cooling.     Strung  nitric   add   forms   dec  i- 

prodnct^,  but  no  acid  salt  {Nicholson  aud  Abel).  ^  Silky  tim^  *jt  umg, 
flexible  needles,  very  bitter^  and  even  more  poisotious  than  pnreittiTdi- 
nine*     Neutral*     When  heated  to  a  little  over  100°^  it  ttjr  *  ^r, 

swells  lip,  iirid  decomposes  violently,  without  devclopm*  Hi 

(Pe\l»*tier  &  Caventou),     Rotates  a  rav  of  p:*iBrised  li>. '  (; 

for  the  suit  dried  at  40%  [^Jr  =  29*25°  (Bouchardat).  <> 

parts  of  cold  water  (Cap  ,fe  Oarot);  tn   80  p«iits  ^* 

(Abl);  in  2  parts  of  boiling  water  (Witt^tem)*     b  f 
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coH  aod  2  parts  of  boiling  alcohol  of  80  p.  c,  (WittsteiD) ;  io  26  prte 
of  gljcerin,  and  in  400  parts  of  fat  oil  (Cap  &  Garot).  IneoluWe  in 
ether  (Pellctier  k  Caventou), 
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^hoiphantmonic  €t€id  (xir,  227)  prodaeea  in  solutloiis  of  Btijchnine- 
mltM  a  copious,  yellowish- white  curdy  precipitate,  or  in  more  dilute 
fiolutions  a  cloudiness  only  (Schultze)*  —  Fko^pkomohjhdic  add  (xiii,  1 64) 
precipitates  atrychnine  yeilo wish* white  (Soiinenschein) ;  metatungiiic 
acid  precipitates  it  from  mora  diluta  Bolutiona  (Scheibler,  /«  pr*  Vhim* 
80,  204). 

ChromnU  of  Strt/chnine,  —  A.  IfeuiraL  —  Neutral  chromat©  of 
potaeli  tlirows  down  from  solution  a  of  strychnin  e-ealts  an  amorphous 
precipitate  (Horslcy),  consisting,  according  to  Andre,  of  a  mixrum  of 
acid  salt  with  free  strychnine*  —  The  yellowish- brown  precipitate, 
separated  from  the  mother-liqnor  and  dissolved  in  hot  water,  deposits 
on  cooling,  orange-yellow  needles,  which  are  neutral  and  sparingly 
soluble  in  water  and  alcohol  (Nicholson  &  Abel). 

at  lOO"*.  KisboUoa  and  Abel. 

C«K»HS0*. 334       BI-63 

HO^CtO'    ........ 61-2 1547 1684 

Cf«IFII»0*,HOACP    395-2     lOO-OO 

B.  Ami  —  Acetate  of  strychnine  is  completely  precipitated  by  free 
chromic  acid,  and  also  by  a  mixture  of  1  part  of  bichromate  of  potash 
with  14  volumes  of  water  and  2  volumes  of  oil  of  vitriol,  dilute  solu- 
tions of  chromic  acid,  producing  groups  of  small  cry^^tals  and  cubes, 
and  stronger  solutions  at  once  throwing  down,  even  from  very  weak 
solutions  of  atrydmiiie,  a  g^>ld -coloured  precipitate,  which  turns  darker 
on  exposure  to  h gilt  (Horsley,  Fharm,  J,  Trans,  16, 177  ;  J'pr-  ChrrtK  72, 
312  ;  InsL  1856,  403  ;  Kopfs  Jahmbei\  1856,  758>  Long,  orange- red 
needles,  but  little  soluble  in  water  (Andre,  A^.  J,  Fhar-m.  41,  341). 
Assumes  a  purple-red  colour  in  oil  of  vitriol  (De  Vrij  &  Van  der 
Burg). 

Anmite  ofBtrifchnim,  —  C*'N*R*H>^H0,A80**  Formed  bj  heating 
12*38  parts  of  arsenious  acid  with  600  parts  of  water  and  10  parts  of 
hydrochloric  acid  of  sp,  gr.  M8,  till  it  dif^solves,  adding  totlie  solution 
4 1 '9 5  parts  of  fitiychnine,  and  cryatallisln^  (Chiappero,  A\  Br^  Areh. 
115,  94).  As  the  crj'stals  thus  ttbtained  contain  hydrochloric  acid, 
(Ceresoli,  iV*  J,  Fhann.  [4],  1,  343)dissoh^g  3-3  parts  of  arsenious  acid 
in  3'12  parts  of  caustic  potash  and  4(1  parts  of  water ;  mixes  the  solu- 
tion with  a  solytkm  of  12  parts  of  strychnine  in  20  parte  of  water  aod 
2*C5  parts  of  oil  of  vitriol;  boils;  fi iters  the  liquid  hot,  sulphate  of 
potash  liemg  left  behind  %  evaporates  the  filtrate ;  and  exhausts  the 
residue  w^ith  absolute  alcohol.  —  Dull  white  cuiies,  efflorescing  in  the 
air,  having  a  bitter  metallic  taste,  and  without  action  on  light.    Soluble 
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ill  S5  piu-ts  of  cold,  and  in  10  parts  of  Ijoilin^  water,  In  alcoliol,  i 
less  freely  in  ether  (CeiesoliJ. 

Armiiuteof  Strijchmm.^V^^^^BP(}\ZUO,knO^  +  IIO,  An  a^inef^uT 
solution  of  the  add  mixed  with  strychnitie  yields  moiioclinjc  prisms, 
soluble  in  15  parts  of  cold,  and  in  5  parts  of  hot  water,  and  witli 
difficulty  in  alcohol  and  ether.  *-  Forms  with  morphine  a  crjstalUiisyi' 
double-salt,  contalamg  1  atom  of  arEentous  acid  to  each  atom  of  bise 
(Chiappero). 

ChlorozincaU  of  Stnfchmne,  ~  A*  A nh/drons*  —  A  hot  alcoholic  solu- 
tion of  strychnine  tlirowg  down  hjd rated  oxide  of  zinc  fxoM  an  alco- 
holic solution  of  chloride  of  sdnc,  forming  at  Iho  same  time  a  doijbit' 
salt  J  which  crystallises  from  the  liquid  after  boiling  for  some  time, 
filtering  hot,  and  cooling.  On  adding  hydrochloric  acid  to  the  boiling 
liquid,  rendered  cloudy  by  hydrated  oxide  of  zinc  and  Uy  stiydi* 
nine  thrown  down  at  the  same  time,  till  it  becomee  clear,  the  vhdk 
solidifies,  on  coohng,  to  a  crysta-lUne  mass  of  the  same  salt,  which  it  h) 
he  washed  with  alcohoL  —  Pearly  laminse,  composed  of  regular  quad- 
ratic tables  (Grafinghoff). 
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B.  Hydrated,  —  Obtained  from  the  mother-liquor  of  A  by  spoo- 
taneouB  evaporationj  or  by  mixing  alcoholic  hydnxihlorate  of  stnfdmiDe 
with  chloride  of  zinc,  and  leaving  the  solution  to  eva}K)ratc.  —  Tranflpi* 
rent  glassy  prisms,  which  become  cloudy  at  130'',  and  lose  S*90  pLC  ^ 
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Chhrocadmiati  o/^f  r^c/i«fV*«,— C»N*n*K>*,nCl,CdCi  —  W'Uic  glitter- 
ing scalcti,  long  needles,  or  large  transparent  prisms.  Does  not  lost 
water  at  130''.  Dissolves  slightly  in  cold  and  hot  wiiter  (GalM^* 
Edin.  Nem.FkiL  J.  4,  94;  Chmn.  ^nir.  IBSB,  607). 

Sulphate  of  Ofpper  and  Strt/chnin^  f  —  By  boiling  an  aqueoui  sohi- 
tion  of  sulphate  of  copper  with  strychnine,  a  pale-creen  limiid  it 
obtained,  yielding  vei^' long  needles  on  eTaporatiou  (Pelletier  AOa^O* 
tou)» 

Strychnine  decolorbcs  ammoniac^il  j^ulphate  of  copp#^r  ou  UiiliDf, 
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and  forma  cry  sit  al.^  of  a  compound  of  etryclmiuc  and  cupric  oxide  con- 
taining a  little  ainmonia  (Horsltiy)* 

ladojnercurate  of  Sir^chmne*  —  lodomercurate  of  potassium  tlirows 
down  from  strych  nine -salts  a  dense  white  precipitate  insoluble  in  hy- 
drocliloric  acid  {v.  Flanta;  De  Vrij)*  The  precipitate  is  yelbwisli- 
white  and  remains  amor|>lious  (Delna).  By  mixing  solutions  of  I  at- 
hjdrochlorate  of  strychnine,  3  at.  iodide  of  potassium,  aud  1  at,  chloride 
of  mercatyj  shining  mierosi:npic  crystals  are  obtained,  liavirifj^  the 
composition  C*'N'H"0*,  11 1  -h  2lIg"L  The  crystals  are  insoluble  in  cold 
and  in  hot  water,  and  but  htile  soluble  in  boiling  alcohol  (Groves, 
Cftem.  JSoc.  Qtt.J.U^m;  Chem.  Centn  1858,  890). 

I^romomercuraU  of  Sin/chnm  Is  obtained  in  the  same  way  as  the 
iodine- compound,  by  substitutiDg  bromide  for  iodide  of  potasisiuin 
(Groves). 

Siri/chnine  with  Ma'curic  chloride.  Mercuric  chloride  throws  down 
from  a  solution  of  strychnine  in  wcidc  alcohol,  a  wliite  crystalline 
precipitate  J  insoluble  in  water,  alcohol,  and  ether  (Nicholson  & 
Abel). 
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Suiphafe  of  Sti'tfchnine  with  Meramc  Chloride,  —  Obtained  in  the  foi-m 
of  a  crystiilline  mass  by  disiolying  the  foregomg  compound  in  sul- 
phuric acid  (Nicholson  &  Abel). 

Kichobon  &  AbeL 
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m       Mercuric  chloride  throws  down  a  precipitate  from  hydriodate  of 
Btrychnino  (Caillot)* 

tChhroum^airaie  of  Stn/chmne.  —  Mercuric  chloride  throws  down 
from  hydrochlorate  of  strychnine  (and  from  the  sulphate  aud  nitrate 
after  addition  of  chloride  of  sodium)  a  dense  pulverulent  precipitate, 
which  soon  turns  gelatinouSj  and  on  addition  of  hydrochloric  acid  or 
Bal-ammoniac,  is  converted  (without  dissolving')  into  a  mass  of  needles 
(v,  PI  ant  a).  The  salt  is  also  formed  by  dissolving  the  compoaud  of 
mercuric  chloride  aod  stiychnine  in  Iiydrochloric  acid.  It  dissolves 
with  difficuJty  iti  water,  bat  easily  in  alcohol,  from  which  it  cijstalhsea 
(Nicholson  &  Abel), 
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Stijchuine  forms  a  sparingly  aoloble  ocmipoimd  witli  meric*^ 
nitrat€  iNicholBon  &  Abel). 

Alcobotie  nit7-oie  of  si  her  throwfl  dowii  from  alcoliolic  stri'clum 
crystalliue  compoood  contaiuing^  equal  nuaibers  of  atumB  of  mtric  adi 
oxide  of  silver,  and  stiycluiino  (Rt^gDault), 

Stfjchiiiue  forms  e  sparingly  figlmbb  oompound  with 
of  2^latinufn  (Niohokon  &  AbelJ. 

(Ptior&piatinate  of  Strt/chntne,  —  Bichloride  of  platirmtn  throws  icmi 
from  hydrochlorato  of  etrychnine,  a  yellowish^ white  prta^^ 
( Robin et),  nearly  insoluble  in  water  and  ether,  and  BofoMd  «ll 
difficulty  m  boiling  alcohol,  from  which  it  crystal] isea  In  ^adelf^ 
sembliDg  mosaic  gold,  —  Dissolves  with  decomposition  in  st^oii^ 
acid  (Nicholson  &  Abel),  but  uot  perceptibly  in  hydrocbloric  ftdd(( 
Plaiita). 
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Chlortridiate  qf  Sodium    throws    down    from    ^MjuHwimwv* 

red-brown  precipitate,  not  peK^eptibly  eoluUb   in  liydi^dilaiiB  it' 

(v.  Planta). 

Chhropalladtte  of  Stfychnine.  —  Protoehlot^de  of  iialladuntt  SbW 

down  from  hydrochlorate  of  gtr3'ehniije,  brown  flockn^  whkk  dMii 
in  water  and  alfohol,  and  crystallise  io  dark-brown  lie^iL*?^  on  iAifef 
th^  eoktioti  (Nlcholfioo  k  AM). 
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ChhrmnraU  of  Strychntni.  —  Tlirowri  down  by  tc^fcthfer^  d  cM 

from  stiyohnine-saltjg  as  a  lemon -yellow  ]  precipitator  wUdl  li  ^ 
slightly  soluble  in  water  [insoluble  in  hydn>cblortc  add  (r,  PlaBto)> 
easily  soluble  in  alcohol,  but  insoltible  in  L-ther  (Lafocqti0  k  lUbMffiV 
The  precipitate  deposits  gold  in  boiliug  water,  aud  cfraUllIaM  *«• 
alcohol  iu  pule  orangc-Ct floured  crystals  (NicholBori  Sc  Ahot). 
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Ht/droctfonaU  of  Stijchnini,  —  The  easily  formed  solution  of  ©trych* 
'  nma  io  aqueous  hydrocyanic  acid  leaves  strychnine  free  from  the  acid 
irhea  evaporated  (PclleUer  &  Caveutou). 

H^drofirroafanate  of  Sinfchnim.  ^  A.  With  1  at  I'trrom  C^tmitU* 
I—  This  ealt  is  deposited  in  nearly  colotirleBfl  ueedlea  on  mixing  cold 
livtmrated  Bolutiajj.i  of  ferrocyanide  of  fiotansium  and  neutral  salts  of 
itrychnine*  More  dilute  solutions  yield  pale-yellow,  rectangular,  four- 
sided  prisms,  tlio  emh  of  which  are  formed  by  two  faces  inclined  to 
tha  edges  of  the  prism.  Hygroscopic,  —  The  salt  dissolves  slightly 
fn  cold  water  and  alcohol,  and  more  freely  in  the  hot  liquids.  The 
aqueous  soKition,  on  boiling,  deposits  Btrychnine,  turns  yellow,  and 
yiald^  crystals  of  hydro  ferrocy  an  ate  of  strychnine.  —  Loses  6*12  p,  c,  of 
water  at  100 "^  (6  at.  =  6*37  p*  c),  and  afterwards  also  hydrocyanic  acid 
'^    [idls). 


Over  chUridff  qfeeichm* 

90  C  ,». ..^ .„.»......    WO    ^ 63'S3 
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16  O ..„„... 128    .......*      15  09 
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2(C«N*H^=»0*,HCy)jFeCj  +  Saq.  ,...     818     10000 

B.   With  1  erf-  Strifchnine  wad  2  aL  Ferrous  Cyanide* — The  predpi> 

ite  produced  by  aIct>hoIic  hydroferrocyanic  acid  in  alcoholic  solutions 
lof  ptrycb  nine -salts,  dissolved  at  £rst  ou  agitation,  forming  a  clear  flolu- 
L  which  dijposits  the  salt  A ;  bnt  when  the  hydroferrocyanic  acid  m 
sd  to  add  reaction,  the  salt  B  ia  throwu  down  as  an  amorphous 
acid  precipitate,  which  is  to  be  washed  with  alcohol  and  water,  and  dried 
over  oil  of  vitriol.     This  compound  ia  also  obtained  by  mixing  hydro- 
ferrocyanic acid  with  liydroferricyanate  of  stiychnine,  —  After  drj^ng 
it  ia  permanent  in  the  air,  but  in  the  moist  state  is  easily  decomposedj 
especially  on  wanning,  with  formation  of  free  hydrocyanic  acid,  a  blue 
precipitate,  and  hydroferricyanate  of  Btrychnine*    It  is  slowly  decom- 
ipoKed  by  actdSj  with  separation  of  Pnisfiian  blue,  and  by  caustic  potash, 
fwith  formation  of  amorphous  white  flocks.  —  It  is  in^luble  in  water 
and  idcohoL    Loses  3'OS  p.c.  of  water  at  100*  (2  at,  =  Z'b  p*c.)  and 
theo  decomposes  (Brandia). 

Brrmdii. 
Over  oil  of  titrhL  mesn. 

4ft  c. .«»««.,** — ^.,^..^^ — .«..   888   ,.,«_    asua   ._,.   5ar27 

II H , ^..,,_.... ......,«    70  ..._.    isea 

28  H  *«.....*...*. ^ *♦»**... *«M".^ 28    5*44    „....„      5'86 

0  O  _ , 73 14-03 

2Fc , m     10-89 9-90 
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Brandia  etippoaoa  the  mil  to  cont^iiu  I  a^L  morts  of  li jdrocjauic  acld«  Af^K^dUn^ 
io  the  abore  formula^  it  corre^pand^  to  fen^ocrjanide  of  iraii  and  potasiiiini  (tu,  471}* 

n^droferrict/anate  of  Strf/chnim.  —  Obtained  from  the  foreg'omg 
salt ;  also  by  boiling  strychniae  with  water  and  Pmssian  blue,  or  by 
mixing  hot  saturated  Bolutiona  of  strychnine-salts  and  ferricy- 
anide  of  potassium.  The  free  strychnine  is  removed  by  means  of 
alcohol,  and  the  salt  is  afterwards  washed  with  cold  water,  —  Em^% 
very  brilliantj  g^olden-ycllow  prisms,  ^ — ^  Extremely  bygrosoopia  Ab- 
solves very  slightly  in  wat^jr  and  is  decomposed  by  long  boiling'  there- 
with, setting  free  hydrocyanic  acid  and  throwing  down  o^dde  of  iroa 
and  strychnine.  Potash  and  ammonia,  added  to  the  salt^  preciptla!*: 
strychnine ;  ferrons  salts  throw  down  Prussian  blue*  Ferric  sa1t« 
form  a  clear  blue  solution,  from  which  flocks  of  Pnissian  bluo  m 
gradually  deposited*  —  The  crystals  lose  in  a  vacuum  over  ml  of 
vitrioli  1-82  p.  c.  water  (3  at.  =  2-04  p*  c),  at  100 ""j  altog^fiher,  ^'^ 
p,a  (6  at»  —  4*u(>  p.  e-X  at  136"*,  4'78  p.c.  (B  at  —  0*43  p.  c.)  after- 
wards  turning  green  and,  at  200',  black  (Brandts), 
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Bi-andii. 
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Strtfchnine  with  M^'curic  Cyanide.  —  Precipitated  from  an  alcolioliiC 
Bolation  of  strychnine  by  excess  of  mercuric  cyanide-  —  Small  prisma 
ehghtly  soluble  in  water  and  alcohol,  insoluble  in  ether  (Nlcholaoo  ^ 
Abel). 

ai  100^  ITieliDliofD  &  AM. 

4a  C  ..„..«.. 276    47t«  ..„.„,    46^ 

4  N  *.,.,* ...       56    ,....»,  9  59 

22  H  ^^^.. 22    ,. 375  ..,      a  78 

4  0 aa   ..*      6^46 
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C«K»HTO*,2BiCy  ....     586 


lOOW 


Hydriodate  of  strychnine  m  precipitated  hj  c$m4$  cf  mitr€0f 
(Caillot). 

SydrocMomU  qf  Stfychmne  t&ith  Mermrk  C^dfswfo,  —  A*  Wttk  1  d, 
Mireuric  Cf/nnuk, — On  mixing  hot  very  dilute  aqiieona  aolitioii*  rf 
hydroch?orate  of  strychnine  and  cyanide  of  mercury,  a  largo  ijbw 
tity  of  needles  is  dejw^itcd  after  standing  for  a  shcirl  time.  Tta 
needier  are  to  Ije  wanhed  with  water  and  aleobal  in  muodmAn.-^ 
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and  forms  crystals  of  a  compound  of  Btrychninc  and  cupric  oxide  con- 
taining a  little  ammonia  (Horsley). 

lodamercuraie  of  Strychnine,  —  lodomercurate  of  potassium  throws 
down  from  strychnine-salts  a  dense  white  precipitate  insoluble  in  hy- 
drochloric acid  (v.  Planta;  De  Vrij).  The  precipitate  is  yeUowish- 
white  and  remains  amorphous  (Delffs).  By  mixing  solutions  of  1  at. 
hydrochlorate  of  strychnine,  3  at.  iodide  of  potassium,  and  1  at.  chloride 
of  mercury,  shining  microscopic  crystals  are  obtained,  having  the 
composition  C*»N'n^,HI  +  2HgI.  The  crystals  are  insoluble  in  cold 
and  in  hot  water,  and  but  little  soluble  in  boiling  alcohol  (Groves, 
Chem.  Soc.  Qn.  J.  11,  97;  Chm.  Centr.  1858,  890). 

Bromomercurate  of  Strychnine  is  obtained  in  the  same  way  as  the 
iodine-compound,  by  substituting  bromide  for  iodide  of  potassium 
(Groves). 

Strychnine  with  Met*curic  chhiHde.  Mercuric  chloride  throws  down 
from  a  solution  of  strychnine  in  weak  alcohol,  a  white  crystalline 
predpitate,  insoluble  in  water,  alcohol,  and  ether  (Nicholson  & 
Abel). 
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Sulphate  of  Strychnine  with  Mercuric  Chloride.  —  Obtained  in  the  form 
of  a  crystalline  mass  by  dissolving  the  foregoing  compound  in  sul- 
phuric acid  (Nicholson  &  Abel). 

Nicholson  &  Abel. 

C«N«H«0<   834    5109 

H030» 49    7-49    727 

2Hg01 271    41-42 

0«N«HaO*,HO^O»  +  2Hga    ....       654    10000 

Mercuric  chloride  throws  down  a  precipitate  from  hydriodate  of 
Btrychnine  (Caillot). 

Chloromercurate  of  Strychnine. — Mercuric  chloride  throws  down 
from  hydrochlorate  of  strychnine  (and  from  the  sulphate  and  nitrate 
after  addition  of  chloride  of  sodium)  a  dense  pulverulent  precipitate, 
which  Boon  turns  gelatinous,  and  on  addition  of  hydrochloric  acid  or 
sal-ammoniac,  is  converted  (without  dissolving)  into  a  mass  of  needles 
(v.  Flanta).  The  salt  is  also  formed  by  dissolving  the  compound  of 
mercuric  chloride  and  strychnine  in  hydrochloric  acid.  It  dissolves 
with  difficulty  in  water,  but  easily  in  alcohol,  from  which  it  crystallises 
(Nicholson  &  Abel). 
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AlcohoHc  stryclmine  and  not  too  dilate  hydrosTilphoejttiilc 
yield  transparent  needles,  which  melt  at  110^  to  120^  wiUioiit  lomg 
weight  (DolifuB,  Afnu  Phuj^m*  65  j  215)* 
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AltropruMtfk  of  Sodium  throws  Aovm  cry^iMm&  pi^ecipit&tes 
strycbniue-saltt  (Neubaiier^  Anal  Zeifschn  I,  515).     It  doei  nat  I 
precipitates,  but  colours  the  salts  on  evaporation  (Werther,  J.pr, 

89,  498),    See  p,  466- 

Acetate  of  tStri/chmi^.  —  The  neutral  salt  crystallises  with  difficultTf 
the  acid  salt  easily  (PeUctier  &  Caventou).  —  According-  to  AH  tif 
salt  dissolves  in  96  parts  of  water,  and  aosording  to  boblimpejt  (J. 
Jahrb.  Pharm.  13,  2"48)  in  15'1  parts  of  cMoroform, 

(h:nht€  of  Stn/chnme. — ^A.  N'mttrat  —  Obtained  by  neutralises 
oxalic  acid  with  strychnine  (Nichobon  &  Abel).  Formod  alio  ij 
boiling  itrychnine  with  aquBOos  parabanic  acid^  ana  cooling  the  filtnt^ 
no  oxalurate  crystallising  out  (Eldcrhorst).  —  Long  flat  needles,  nmixii 
towards  vegetable  colours.  TtirriB  whit^  at  100°,  and  lo6«?8  9-8^  p.  f. 
of  water  (9  at.  ==  9-65  p,  c)  (Elderhorst>  Am.  Pharm.  74,  m). 
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B,  Acid. — Obtained  from  A  and  free  oxiilio  mtd^    Ha»  an  mii 
reaction  (Nicholson  &  Abel). 
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stryohame  with  alcoholic  meliitie  acid^  as  a  csi-ystaUiiie  precipitate^ 
rhich  k  dazzling- white  and  glhieniig  wlicu  diy,  —  Crystallises  from 
iter  in  silky  tufts  of  priHiuB.  Gives  ok  1*2  p*  c.  of  water  at  lOO"",  &bd 
'7  p*  c.  at  120"",  and  cotitaina  (dried?)  20'39  p»  c*  of  hypothetical 
^Dhydrons  meliitie  acid,  —  Soluble  in  1 ,500  parts  of  cold,  and  hi  050 
parts  of  boillug  water,  but  perfectly  insoluble  in  alcohol  (Karmrodt,  Ann, 
J^harm,Sl,  170> 

Tartrate  of  Btri^chnine,  ^-  Sec  f,  217.  Tlie  strychnine-sal ta  of  tartai'ic 
and  of  antitartaric  acid  contain  different  proportions  of  water,  and 
Ijehave  differently  when  heated ;  thej  hare  also  different  degrees  of 
sqIu  bi  li  t J  (  Paste  ur), 

A.   Dertrot&rtmti.  —  &•   NmtraL  —  The  solution  of  2  atoms  of 
ychnine  in  1  atom  of  bitartrate  of  potash  yields  fine  crystals,  which 
Sve  off  14-3  p,  c.  of  water  at  100*,  and  no  more  below  170***     At  190* 
[ley  become  slightly  coloured  (Pasteur)*     On  neutralising  tartaric  acid, 
aqueous   bitartrat43   of    potash   with  Btrychnine,   nentral   ihimng 
Hes  an  inch  long  are  obtained.    The  needles  effloresce  in  the  air^ 
iMCome  anhydrous  at  ISO^*  and  dissolve  easily  in  water  aad  alcohol 
ppe,  J:  pr.  Chm,  53^  331). 


H,C«H"0>2 ..», 618    9191 

8  no .,.,,» 7B  ........      %m 


759 


?H^O*,C*a*Oi=  +  Saq »90    lOO'OO 

'  Bt,  water  —  7 19  pw  cent.  Pi«t«ur^i  dfltcrmitifttioB  would  oorrtipond  wiih  16 
M  of  wut*r  (cfllc.  14'4m3  p.  a).  —  Tho  driod  mII  ootitMai  Sl*4iO  p,  p,  itFjch- 
P  {ti»]p.  81  66  p,  c.)  (NijJ^liuJii  »n4l  Alxtl)* 

I,  AchL  —  Formed  by  djHsoIvin^  stryehnine  in  rxceea  of  tartaric 
Hleiider  shining  netnibs,  soluble  in  water.  Permanent  in  the 
of  acid  reactiun.  According  to  A^pe,  it  lose*  the  whole  of  it» 
rmter  of  crystaUisation  at  125°  [at  100  (Pasteur)],  and  nothing  more 
low  no"*,  at  which  k^mperature,  however,  it  becomes  coloured* 
remains  transparent  in  absolute  ajmhol,  without  dissolving  (Pasteur). 
is  iult  is  formed,  aocordbig  to  Nicholson  &l  Abel,  by  boUlng  stijcfa* 
i©  with  solution  of  bitartrate  of  potash, 

WfedUi.  Arppe.  PuiteiiT" 
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538     „„.„.     10000 


The  Aukjdroui    e^lt  eontfthif  68-74   p.  e,  of    itij^lmiiie  {f^,  fl9"00    p,  e.) 
Indjobcm  and  Abd)* 

B*  AntitaHrat$  of  Strychnine ^^Tlw  nmtral  mil  loses  7*8  per  cent, 
_  water  at  lOO^'y  and  nothing  more  at  200%  but  becomr-s  coloured  at 
the  latter  tem^>eratUTe,  though  more  slowly  and  to  a  leas  estent  than 
the  dextrn  tart  rate-  — ^  The  Qcid  gives  off  »idt  the  whole  of  its  water  of 
t  ryatalliHalion,  amounting  to  10  3  p.  a,  at  100°  more  quickly  than  the 
corresponding  dextro tartrate.  It  becomes  coloured  more  slowly  than  tho 
latter  salt  at  ITO"",  and  turns  opaque  in  absolute  alcohol  (Pasteur,  N^ 
Inn.  Ckim.  PAys.  38,  437). 
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Tmirate  of  Antmofiif  nnd tStri/chime>  —  Obl'jiined  id  tlie  aam^  waj 
tbe  corresponding^  qiiiuidine-salt  (p.  302).  Lamellar  tables  or  Tedfy 
brittle  needles.  Dissolves  with  difficultj  in  T^ater  (Steubouse,  Am, 
Fharm.  129^  25). 

at  lOtf*  eteiib^uae. 

50  0 300       .,      iBU    *.-.„..    4S70 
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C«N^B^O\IIO,3bO",<?'H^O^» . .    619-3    100-00 

Crocomie  of  Strychnine  ci'ystallises  from  alcobol  in  small  ye 
lieedles,  soluble  in  water  and  alcoboL  —  lihocUsmiaU  of  strt/chnin 
hyacintb-red,  and  soluble  witb  reddisb-yeUow  colour  in  water  i 
alcohol  (Heller), 

Ficratu  of  Strtfchnim.  —  Alcobolic  picric  acid  tbrows  down  frotn 
aloohoUc  sohitiouji  of  strychnine,  a  yellow  precipitate,  wbicb  ciystaUiMi 
from  bot  solutions^  on  cooling,  in  line  yellow  Gr^'stala  (Kemp,  .fi^pirt- 
71,164), 

Picrotoxtn  nnitea  with  Btiyclmine  (See  nnder  Brtjoike)  (PeUetiei  i 

Uonerbe). 

HippuraU  of  Stri/chmne.  —  AVhen  excess  of  strychnine  ie  boflri 
with  a  hot  saturated  solution  of  aqncous  bippmic  acid,  tbe  filtiiftte  doBi 
not  yield  crystal  a  on  cooling ;  but  when  evaporated,  it  becomes  syroffi 
and  afterwards  forms  a  transparent  amorphous  mass,  which  in  •  f6* 
muutbs  turns  hard  and  white,  and  then  coneista  of  microseopjc  needv 
collected  in  nodules  (Elderhorsts  Ann.  Pkann.  74,  77).] 

GaUtc  acid  does  not  precipitate  acetate  of  strychnine  (Pfiff).^ 
Tcmnic  acid  and  tinctui^  or  infusion  of  galls  throw  down  from  Bslli 
of  strycbnine  dense  precipitates  (PfalT ;  Henry),  whicli  become  dmm 
on  the  addition  of  a  bttl©  hydrocblonc  acid,  and  do  not  dissolve  io* 
large  qnantity  of  tbe  acid  (v.  PlantaV  -^  Strycbnine  bchnTcs  Kke 
quinine  towards  oleic  and  imtrgatic  adds  (p,  294)  (A tt field  j  Tripier).-- 
It  does  not  act  upon  stt^rj  ffum^  or  Btarch  (Pelletier  &  Caventou), 

Betuloretinate  of  Sir^chmm,  —  Nitrate  of  strycbnine  tJirows  doWD 
from  the  soda-salt  of  betdopetimc  acid  a  precipitate,  wbicb  turns  djilil- 
line  during  waabing^  The  salt  dissolTCs  in  alcobol,  and  remaine  m  > 
yellow  resin  on  evaporatijig  tbe  solution  (Kosniann^  i^»  J^  JPharm*  ^% 

Strychnme  dissolves  in  2iO  parts  of  alcohol  of  20*"  B,,  but  not  ifl 
absolute  alcohol  (Merck).  It  is  soluble  in  120  parts  of  Cfdd,  andifl 
10  parts  of  boiling  80  p.  c-  alcohol  (Wittstein).  —  It  m  insoluble  in  idk 
{  Penile  tier  &  CaventouV  Soluble  in  300  parts  of  ^t^cmn  (Cap  k  Q&^% 
—  According  to  M*  retteiikofer,  it  dissolves  in  6  parta*  aeeordiKif  ^ 
Schlimjiert,  in  7  parts  of  Marofortn,  —  It  dl      V  '  {U§mb- 

iii*ld),  ill  f^old  pic<im*if  and  cold  ert^omft  (Reicli <  wokiSi 

oih,  imrtly  crystalliKiug  from  a  hot  saturaUd  suluLiuu  uu  cooim 
(Pelletier  Sc  Cavontnu),  —  According  to  M,  Pcttrf>kofcr,  it  dntfohi* 
in  100  parts,  according  lo  T^p  4  Uarot,  in  200  purts  of  oA'fv  ^  /■* 
{fik^  accordiug  to  Pelletier  4  Caventou,  disi^olve  only  traceo  of  It. 
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and  forms  crystals  of  a  compound  of  Btryclininc  and  cupric  oxide  con- 
taining a  little  ammonia  (Horsley). 

lodamercuraie  of  Strychnine.  —  lodomercurate  of  potassium  throws 
down  from  strychnine-salts  a  dense  white  precipitate  insoluble  in  hy- 
drochloric acid  (v.  Planta;  De  Vrij).  The  precipitate  is  yellowish- 
white  and  remains  amorphous  (Delffs),  By  mixing  solutions  of  1  at. 
hydrochlorate  of  stryclmine,  3  at.  iodide  of  potassium,  and  1  at.  chloride 
of  mercury,  shining  microscopic  crystals  are  obtained,  having  the 
composition  C*»N'n"0*,HI  +  2HgI.  The  crystals  are  insoluble  in  cold 
and  in  hot  water,  and  but  little  soluble  in  boiUng  alcohol  (Groves, 
{Them.  Soc.  Qu.  J.  11,  97;  Chem.  Centr.  1858,  890). 

Bromomercurate  of  Strychnine  is  obtained  in  the  same  way  as  the 
iodine-compound,  by  substituting  bromide  for  iodide  of  potassium 
(Groves). 

Strychnine  with  Mei*curic  chlonde.  Mercuric  chloride  throws  down 
from  a  solution  of  strychnine  in  weak  alcohol,  a  white  crystalline 
precipitate,  insoluble  in  water,  alcohol,  and  ether  (Nicholson  & 
Abel). 
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Sulphate  of  Strychnine  with  Mercuric  Chloride,  —  Obtained  in  the  form 
erf  a  crystalline  mass  by  dissolving  the  foregoing  compound  in  sul- 
phuric acid  (Nicholson  &  Abel). 

Nicholson  &  Abel. 

C«N2H»0< 834    .......      6109 

H030» 49    7-49    727 

2HgCa 271    41-42 

C«N"HaO<,HO^O»  +  2HgCl    ....       664    10000 

Mercuric  chloride  throws  down  a  precipitate  from  hydriodate  of 
stryclmine  (Caillot). 

Chloromercurate  of  Strychnine.  —  Mercuric  chloride  throws  down 
from  hydrochlorate  of  strychnine  (and  from  the  sulphate  and  nitrate 
after  addition  of  chloride  of  sodium)  a  dense  pulverulent  precipitate, 
which  soon  turns  gelatinous,  and  on  addition  of  hydrochloric  acid  or 
sal-ammoniac,  is  converted  (without  dissolving)  into  a  mass  of  needles 
(v.  Planta).  The  salt  is  also  formed  by  dissolving  the  compound  of 
mercuric  chloride  and  strychnine  in  hydrochloric  acid.  It  dissolves 
with  difficulty  in  water,  but  easily  in  alcohol,  from  which  it  crystallises 
(Nichdson  &  Abel). 


YOL.  xvrt-  %  «. 
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Methyl-strychnine. 

C**X^H"0*  =  C*N*H»\C«H»)0«. 

C.  Stahlschxipt.    Pi-;>7.  H>8,  513;  abstr.   C^em.    Centr.   I860,  IW: 
^r/v-^r.  C'un.  pi^m  2,  135;  ITo/p^  Jahruber.  1859,  395. 

Fifnmeftiyclmim.    Known  onlr  in  combination  with  water  and  acids. 

Finely  p^wdereii  stnohniiie  is  treated  with  a  slig^ht  exceff  << 
ii^ide  of  methyl,  the  combinatioa  of  the  two  bodies,  w'hich  proceed 
spontaneously  at  first,  with  evolution  of  heat,  being  completed  tj 
g^?ntly  wanning  the  mixture  for  some  boure.  The  excess  of  melhvli-: 
iodide  is  distilled  off,  and  the  residue  dissolved  in  water,  a  little  uncoc- 
bined  strvchuiue  only  remahiing  undissolved.  The  solution,  on  o>  I- 
inp,  yielil*  crystals  of  hydriodate  of  methyl-stiychniiie,  from  which  tlie 
base'may  be  separated  by  either  of  the  following  methodic. 

a,  Tfie  hydriixlate  is  agitated  witli  3  or  4  parta  of  a>ld  water  toi 
with  oxide  of  silver ;  the  liquid  is  filtered  from  the  iodide  of  silver  theitiy 
fornuHL  and  evap^^rated  to  a  syrup,  which  deposits  crystals  of  hvdnte 
of  niethyl-strvchnine.  The  dark  mother- llouor,  however,  is  noltipT 
susci*ptil>le  of  crystallisation  :  it  is  better,  therefore,  to  proceed  as  fol- 
lows. —  b.  The  hydriodate  is  decomposed  with  the  proper  qnastity  rf 
sulphate  of  silver*  and  the  solution  is  separated  from  iodldo  of  «bw. 
mixed  with  baryta-water,  and  evaporated  to  dryness.  A  sobtion  ^f 
f)  residue  yields  on  evaporation,  crystals  of  hydrate  of  mcthvl-strrr^ 
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and  forms  crystals  of  a  compound  of  Btryclininc  and  cupric  oxide  con- 
taining a  little  ammonia  (Horsley). 

lodomercurate  of  Strychnine.  —  lodomercurate  of  potassium  throws 
down  from  strychnine-salts  a  dense  white  precipitate  insoluble  in  hy- 
drochloric acid  (v.  Planta;  De  Vrij).  The  precipitate  is  yellowish- 
white  and  remains  amorphous  (Delffs).  By  mixing  solutions  of  1  at, 
hydrochlorate  of  strychnme,  3  at.  iodide  of  potassium,  and  1  at.  chloride 
of  mercury,  shining  microscopic  crystals  are  obtained,  having  the 
composition  C*»N'n»0*,HI  +  2HgI.  The  crystals  are  insoluble  in  cold 
and  in  hot  water,  and  but  little  soluble  in  boiling  alcohol  (Groves, 
<7hem.  Soc.  Qu,  J.  11,  97;  Chem.  Centr.  1858,  890). 

Bromomercurate  of  Strychnine  is  obtained  in  the  same  way  as  the 
iodine-compound,  by  substituting  bromide  for  iodide  of  potassium 
(Groves). 

Strychnine  with  Mei*curic  chlonde.  Mercuric  chloride  throws  down 
from  a  solution  of  strychnine  in  weak  alcohol,  a  white  crystalline 
precipitate,  insoluble  in  water,  alcohol,  and  ether  (Nicholson  & 
Abel). 
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Sulphate  of  Strychnine  with  Mercuric  Chloride,  —  Obtained  in  the  form 
<rf  a  crystalline  mass  by  dissolving  the  foregoing  compound  in  sul- 
phuric acid  (Nicholson  &  Abel). 

NicholBon  &  Abel. 

C«N2H«0<   834    .......      6109 

H0^0» 49    7-49    7-27 

2HgCl 271    41-42 

C«N■Ha0^H0^0»  +  2HgCl    ....       654    10000 

Mercuric  chloride  throws  down  a  precipitate  from  hydriodate  of 
etrychnine  (Gaillot). 

Chloromercurate  of  Strychnine.  —  Mercuric  chloride  throws  down 
from  hydrochlorate  of  strychnine  (and  from  the  sulphate  and  nitrate 
after  addition  of  chloride  of  sodium)  a  dense  pulverulent  precipitate, 
which  soon  turns  gelatinous,  and  on  addition  of  hydrochloric  acid  or 
sal-ammoniac,  is  converted  (without  dissolving)  into  a  mass  of  needles 
(v,  Planta).  The  salt  is  also  formed  by  dissolving  the  compound  of 
mercuric  chloride  and  strychnine  in  hydrochloric  acid.  It  dissolves 
with  difficulty  in  water,  but  easily  in  alcohol,  from  which  it  crystallises 
(Nicholson  &  Abel). 


YOL.  xyit,  ^1  «. 
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dowB  the  oxides  from  salts  of  nickel,  cobalt,  iron,  and  copper ;  it  like- 
wise precipitates  salta  of  almniBa^  and  does  not  rediseolTe  the  pred- 
pitate  when  added  in  excess. 

Phosphate  of  Methil-Urychmt,  —  Obtained  by  oeutrali^iog  th^ 
nqneons  baae  with  phosphonc  acid, — ^  White  crystalline  m^^%  having 
a  slightly  add  reaction.  Dissolves  easily  in  water  and  alcohoL  —  Loses 
7-66  p.  c.  of  water  at  130**  (4  at,  =  7-43  p.  c  HO). 

at  ISO"".  Staliladimidt 

CMflTEP^0^3HO 375 B408 

PO* 71     15^    „^_    1710 


CM5jrir^i{C3H^  0^,3H0,P0* 


446     ^.. 


10000 


Sidphaieof  Meihtfl-strychnine,  — *  A.  NtutraL  *—  Obtained  by  oeutmli^- 
ing  the  aqueous  base  with  dilute  sulphuric  acidT  or  by  decomposing  hj- 
driodate  of  methyl-strychnine  with  sulphate  of  silver.  It  is  depof^itd 
from  the  solution  evajx^rated  to  a  syriip  In  thm  pearly  lamicue,  DIa* 
solves  easily  in  water,  —  The  ciyatals  effloresce  in  the  air,  and  k«*fi 
10-26  p.  c»  of  water  at  100"*  (5  at,  =  1018  p,  c). 


at  100*, 

44  0 .„..., 264    ... 

2N ....»,..,.,.      28    .. 

S5  H „„_..._..,„...,.. SS     .. 
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C*=Km^HC^^O*iHO,SO*     ....    397 10000 

E<  Acid*  —  Crystallises  more  easily  than  A,  after  addition  of  frte 
acidj  in  strongly  acid  laminas,  —  Loses  3*61  p-c.  of  wat^r  at  100* 
(2  at.  ~  3  CO  p,  c). 

ai  100°  BtaMwOimldL 

C"H«H9^CH,2HO 366     ,       82<t6 

2  SO* - ,........^ ^      SO    17*94     ...._.     IS^ 


C^«H^J(C=;h^)0^2(H0,S0») 


446    .......     10000 


Il^drtodots  (f  Metht/Utnjchnine.  —  Fine  pearly  lamma^  mhifk  to 
212  parts  of  coftl,  and  easily  in  hot  water.    Dissolves  with  diflicullySfi 

alcohol. 
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Hffdrohrcmate  of  Methi/l'Mtr^chnine^  —  Bromide  of  potAssiuoi  i 
diately  throws  down  from  a  strong  solution  of  the  hydroohlorate,  steoiir 
needles  of  this  salt,  sparingly  soluble  in  cold,  easily  soluble  in  W 
water  and  in  alcohoL 

eNjjiii54o\n . Bm  ........    sias 

Bp „      60    ........       18-65 TS5 


C«N»H=i(CH^O*,llJJr 


428 


lOOTO 


METHYJ>STRYCnKlNE, 


50d 


aqneoua  base  with  hydrochlorii:^  acicj,  or  by  decornpoBing  the  siilpliat  e 
^v'ith  chloride  of  barimn.  —  Fine  priBms,  half  an  inch  long^  soluble  iu 
water  and  alcohol.  —  Efflare^iices  over  oil  of  Titriol,  and  loses  8'22  p,  c, 
►  of  water  at  100^  (4  at  =  S'56  p,  c). 
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Wttinte  of  Methift-sfrt/Ghnine,  —  On  ctecoraposiug  the  hydriodate  with 
nitrite  of  silver  and  eraporatirig  the  solution,  a  radiated  cryatallme 
ma^B  ifl  obtained,  which  dissolves  easily  in  water  and  alcohol,  and 
evolves  nitrous  acid  with  acida.  —  Wlien  hcat^,  the  compound  melts, 
puffs  up,  evolves  acid  vapoara,  aiid  leaves  a  brown-black  residue,  in- 
soluble in  water,  the  easily  formed  alcoholic  solution  of  wliich  dries  up 
to  an  asphalt-like  mass,  even  after  addition  of  hydrochloric  acid, 

titrate  of  Msthffl'Stn/chnine,  —  Slender  needles,  sparingly  Boluble 
in  cold  waterj  easily  eoluble  in  hot  water  and  alcohol,  iuiioluble  in  ether, 
-  When  heated,  the  ^alt  turns  yelloWj  melts,  puffis  up,  and  buru«  with 
luminous  flame,  leaving  charcoal. 
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Chromate  of  M€thyl-&tr}jthnme.  —  Neutral  chromate  of  potash  throws 
llifewn    from    the    hydrochlorate,  a  red-brown    precipitate,   which    m 
deposited  from  ita  solution  in  boiling  water,  as  it  coolsj  in  the  form  of  a 
powder, 

Chloromerciirate  of  MetJtJ/l-^trifchmn^.  —  The  white  precipitate  thrown 
down  by  mercuric  chloride  from  hydrochlorate  of  methyl- strychnine,  dis- 
boIt68  slightly  in  cold  water  and  alcohol,  and  crystallises  from  a  hot 
solution  in  tufta  of  needles  on  cooling. 

ai  im\  ettfchMimidt, 

0*^N'H^CH.H€1,501   ......._....      hm    ,      63-09 

5Hg... ., BOO 46-91     .,.....,    46^65 


C^N*H^'(0^fl'}0\HCl  +  SHga . 


10G6    » 10000 


Cftlorophlinate  of  MethifUEirychnim. — Pale-yellow  precipitate,  soluble 
with  difficulty  in  water  and  alcohol,  insoluble  in  etW.  Contaiua,  at 
100%  17-57  p.  c.  of  platinum  (cala  17'81  p.  c). 

Cliloroaurate.  of  Meth^l'Stn/chmta.  — Pale -yellow  precipitate,  crystal- 
lising from  solution  in  hot  water  or  alcohol  in  orange -coloured  tiifls  of 
needles*    Decomp^>8e3  on  long  boilings  with  reparation  of  gohi    Coa- 


•nryi  -vtil  i  ir-j-  i-rx^tsiiirci:  *ci:l  a  yeCt?^  faw  i|BUte  wtucb  ajv 
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E-  E:t.     r-rrw.  iLn.  Sx.  Es,%.  21.  L  27 ;  Chtm^  Gaz.  1854,^21,511 

IS^-J.  ±f :  iT-OT'f  /aL-Y>*ar-  ISM.  514. 

r";i«r-*vi.».  L  izi^-w^  -■'lIj  w  l^i:*:*  i=i  in  coBrbinAtion  with  add*.  Tar 
iT-^iTf  stiT  :«t  ?«£viKTi  w  t-:tii'y:«a  :^*  rTzsud  oxide  of  anuDoxunm. 

\v»i  *T7T:-Liai j»  i*  br-iT^i  * :  1»>''  with  iodide  of  ethvi  and  akoW 
::r  r.  i— ii:t*-  i^  ^  ?^ilT-i  rc:^,  a:.!  :he  bydric-date  of  etbylstiTdBBi 
li-fre:/  :  ni-e-i  i*  ^r^r-r-itrsi^i  by  ra-vst  oxide  of  sOver,  a  purpte-nl 
*i:":r: :  i  :•  "•-''' z  r':'L\\<rry:lLiz.xr  :>  obtained.  The solatioa is ittai^ 
T-  r-:-*»— LTc  -:t  c.:i.i-r:'"?'y  ^:i:-t  eif-Jn^arv  to  carbonic  acid;  theitl 
vr7>:- -  *  r— .--t  _>  Is-  >•.: '.l  i  I:::'e  wa:ei   and   filtered  frvm  tb» 

D.V.]^»  \^; 1  s*r  .^rjTc  :  A-ri  iiiir  &^n^  evaporating"  in  a  Tacnum,  w 

i«:i-v  .»  i^^^.Jvr-i  :-  i:;  *:*iydr>i45  ak'ohoL  from  which  small  cofcw* 
kws  f  rl-:_f  ::  tjL\Mi':  ::  v:i:y*>:ry.?hmue  ciy stall ise  as  it  coois.  Or 
lir  ':^^  I-  »y  ":•:• ':  r>- :::  ::.i>.-i  :r.  iii  the  juicoholic  solution  by  ether,  iatb 
i.ri:  . :  j  .Mly.  'sv^*^..!  >:.::i  t-eoj-nie*  crystalline.  —  It  is  bitter,  and  hi? 

/•  r  j.r«o.  Ho*. 

4i>C  - 27«    67-81     68  IS 

2>-    .  _...,.    -. 23    6*88 

31  H       _ 31     7-61     8 19 

14  o .        ^ _      73    17-70 

C*'-y'U-^  C*R\  0*.H0  *  4vi.    ..-    4u7    ^ lOCKX) 

The  crystals  *U  n  •!  1 --e  wator  at  100%  but  decompose  at  a  iiiy  =^ 
tetnpirattirr.  Whon  heatt^l  Aviih  iV'We  o/fthjfU  they  form  hydrioJitc  ^^ 
ethylstrycliuiiie,  and.  if  alc-»hol  is  present,  also  a  ba^ic  j>pMiK*t.  Tt^' 
aquhu^  soiutt'j'i  of  the  crystal^  i?»  puq^le-red :  it  evolved  au  ixi  -r  w 
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rolatile  baaes  when  boiled.     The  crvatals  give  the  strychnhxe  reaction 
Nith  oU  of  vitriol  and  bichromate  of  potash. 

Aqueoas  ethylstrychnine  combines  with  acids,  generally  even 
xrhen  in  combination  with  bases,  precipitating  the  oxides.  It  pre- 
5ipitates  the  chlorides  of  calcium  and  barium  only  when  heated,  but 
iecomposes  the  salts  of  the  heavy  metals,  sulphate  of  magnesia,  and 
sulphate  of  alumina,  even  in  the  cold. 

Carbonate  of  Ethylstrychnme.  —  The  aqueous  solution  of  the  base 
absorbs  carbonic  acid  from  the  air. 

A.  Neutral.  —  When  moist  carbonate  of  silver  is  agitated  with 
hydriodate  of  ethylstrychnine  and  water,  a  colourless  solutioui  free 
ftom  iodine,  is  obtained.  The  solution  acquires  a  yellow  colour  if 
allowed  to  stand  over  the  precipitate.  When  evaporated  in  a  vacuum 
or  at  100®,  it  leaves  a  crystalline  residue,  from  wnich  water  takes  up 
carbonate  of  ethylstrychnine,  leaving  white  flocks  of  a  new  base 
undissolved. 

B.  Acid.  —  Formed  by  paafling  carbonic  acid  into  the  solution 
obtained  according  to  A,  and  evaporating  the  filtrate  in  a  vacuum  or 
at  100°. — White  crystalline  mass,  not  deliquescent,  and  having  an 
alkaline  reaction.  —  Dissolves  easily  in  water  and  in  absolute  alcohol, 
and  is  precipitated  from  the  latter  solution  in  colourless  prisms  by 
ether. 

How. 
mean, 

C*WH^<,fflO 880    89-63 

200« 44    1088    10-58 

C«N«HM(0*H»)CM^(HO,CO«)     ....    424    10000 

A  solution  of  ethylstrychnine  saturated  with  hydrosulphurio  add 
and  exposed  to  the  air,  becomes  converted  into  hypomtphite^  which  may 
be  obtained  in  crystals. 

Sulphate  of  Ethylatrychmne.  -^  The  neutral  salt  in  water  dissolves 
less  easily  than  the  hydrochlorate ;  the  solution,  supersaturated  with 
sulphuric  add,  yields  pearly  needles  and  flocks,  probably  of  an  acid 
IHllt 

Hydriodate  of  EthyUtrychnine.  —  Shining,  white,  four-sided  prisms 
or  needles,  which  do  not  lose  weight  at  100°,  and  at  a  higher  tem- 
perature melt,  carbonise,  and  give  off  repulsive  alkaline  vapours,  con- 
deqsini:  to  a  yellow  oil.  — The  salt  dissolves  in  170  parts  cf  water  at 
16*  in  50  or  60  parts  of  boiling  water,  and  less  freely  in  ammonia- 
water  and  caustic  potash,  so  that  these  liquids  throw  down  the  salt 
from  its  aqueous  solution.  —  Soluble  in  alcohol.  —  Wlien  distilled  with 
carbonate  of  soda,  it  yields  a  heavy  oil,  only  partially  soluble  in 
acids. 

CrystaU. 

46  0  «76 

2  N  28 

27  H  27 

I    127 

4  0   32 

C«N«(0*H»)H«0*,HI 490    ^    100-00 


How. 

M-81    .... 

....    66-27 

8-71 

6-80    .... 

....      560 

2B-i»3    .... 

....    26-98 

655 
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Hffdroclihmte  of  Eiht/ktrt/chnine  forms  easily  &olubl@  needles, 

Nitral€  of  EtJi^ktnfchnine.  — Formed  from  tbe  liydricwlate  an  J  nitiute 
of  silven  —  Colourless,  highly  refractive  prisma,  very  eUghtly  solulile 
in  cold,  easily  soluble  m  boilmg,  water. 


46  0    M.I „..»„„..„.„.,..  276  .. 

3  N  ..„ _,„ „,  42  ,. 

27  H  ,.,...,..„......... 27  .. 

10  0  ._ 80  „ 


How* 
6494    .Mt...    6460 
98g 

G35  .......    e-sa 

188S 


COKSH^  (CHH^  OSHO.N  0« 


425 


100-00 


Ckromate  of  Ethjhtnjchune,  —  The  ii(?utml  salt,  obtiunt>cl  bj  double  dc©o»- 
pofiitioni  forma  abort  jellow  ^fxhm^.^-- Acid  suit,  —  Golden -yeUow,  trantf- 
pftpent  tables,  or  tufta  of  needles,  obLained  by  double  decomposition, — 
Dissolves  slightly  in  cold,  easily  in  boiling  water.  —  Loses  3*60  jx  c 
{=  %  atO  of  water  at  100^ 

How. 

46  C    »,.... .„....«,.  276  &7  33    , ,.    571* 

2  N .....*. ....„ 28  5-81 

28  H   ..., .,.,...„».,.„.      28 6  81    B^l 

6  0 .._ „ _....      4S  6-99 

2  CrC .».. ..„.^»,.. ..  101-4  tl<>6    30-gy 

C«srB?iCC*H»)0*,3(HO,CrO^    ...    481*4    ,.-,„..    10000 

Merctit^tc  ckhrifk  throws  down  from  hydrochloratc  of  ethybtmll' 
nine,  a  white  precipitate  which  cryst^Uiees  from  hot  water  in  neem 
—  Chlormurate  of  tthyUtnjchmm  forms  colourless  sliimng  prisms* 

Chhr^laiinatt  of  Ethyhtrychnine, — Yellow  precipitate,  becomiiu; 
crystallme  after  a  few  hours.    Dilute  solutions  yield  stellate  gnmpi  *i 

crystals. 

Ctiftifth.  How, 

C^fi?fTIP»O^HCT    *...*„,.. .„,    46&"5    82  S3 

Pt.-. 98*7    17-37    *.„....    1T^6 


c?^^^i(C*H^o*,na,ptci»  ,.,.  e^^ 


10000 


Acitate  of  Ethjhtriichmnt  remains  behind  in  the  form  of  a  gum  on 

eyaporatiBg  its  ac[ueous  solution. 


Compounds  obtained  from  StrychniiLe  and  Bibromide  of 

Ethylene, 

Men^kii^s.    N,  PetiTsk  Acad,  BulL  4,  570 1  J.  pr.  CT^m,  Si|iMl 
a^em,  Cmtr,  18G2,  145  j  Kopp's  Jalireshet,  1861,  ^i2. 

When  strychnitie  is  heated  to  100*  for  a  quarter  of  an  hour  wilh 

alcoliol  and  excess  of  bi bromide  of  ethylene  iu  a  sealed  tube,  white 
crystals  are  formed,  which  may  be  freed  from  exi:^ss  i»f  the  Inbromidi^ 
ami  from  alcohol  by  heat,  aud  allowed  to  crj-Hlnlli^r  frnni  water. 

*£ht}  cryBts^fi  tkve  bihtfih^jlfromiUe  (f  ethi/leri€-  or%  aceontinjf  tf* 


M<^u«triijfi,  Ittvmidc  of  ^U^Qhmm'brQmHh^h 


>lvo  slightly  tii 
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eoldj  aad  easilj  in  hot  water  and  atcohol,  are  not  precipitateJ  by 
ammonia  or  a<|ueou^  alkalis,  and  exhibit  the  rcactioDs  of  strychnitie 
with  oil  of  vitriol  and  bicln-omate  of  potashp 


4B0  ..„ 

Ci^H<Mi^, 

..      5287    .. 
6^36 
4'98    M 
613 

,..       15-33     .. 

....       15-33 

mean, 
„„..     5268 

2N  

26  H  

4  0  ... 
Br_ 

»*t«  I11«i4««im4  ■  ■  1  inpi  **Yfrrf«« 

».. 33     .,., 

.**„...♦     ao   „.., 

6*05 

, 1S4S 

Br». 

80    ..., 

C«WH* 

(C<H*)0*,2HBr 

522     

..,     10000 

In  contact  with  silver-salts,  the  crystals  give  up  half  their  brominei 
and  in  ctvntact  with  moiat  oxido  of  silver,  the  whole  of  the  bromitie,  as 
bromide  of  silver,  thu^  forming  two  distinct  series  of  compounds. 


A,  Campoundi  containing  Bivnmie* 


I  When  the  crystals  are  decomposed  by  sulphate  of  silver,  and  the 
filtrate  is  freed  from  excess  of  silver  and  of  sulphuric  acid  by  baryta- 
water,  and  afterwards  treated  with  carbonic  acid  and  filtered,  an 
alkaline  liquid  is  obtaincdj  which  leaves  on  evaporation  a  resin  re-* 
presented  by  the  formula  C«N'H"(C*Il'Br)0*,  2H0.,  the  A^Jra^eti  oxiWc 
.     qf  stTft^nine-hrameth^lwnjmmum  of  Meu^trica. 

■      Sulphate.  — G'WIl"{G'WBr)0\2i'K0,SQ%      Obtained  from   euU 
Hphate  of  silver  and  bibydrobromate  of  ethylene-strychniue* 

H       Nitrate.  —  Delicate  white  needles,  spariBgly  soluble  in  cold,  easily 
H soluble  in  hot  water,  not  decomposible  by  ammoaia  or  caustic  potash. 
^ —  By  evaporation  with  an  excess  of  nitric  acid,  it  ia  converted  into  a 
pale-yellow  crystalline  nitro-compound. 

40  0  ..„_, ,„.„..„„...,  276    54  76    U'G2 

a  N ...,...,.._ ,„,  42  _,,„  8*34 

26  H  ^., ..,.. 26    .„ E16    5-27 

10  O  .,„.... ^ - „.,.^  60    15'&7 

Bt , SO  ..._..  15-87 


504 


100-00 


C^^W'  iC'WBt)  0^nO,NO' 

Platmum-salL  —  Chloride  of  platinum  throws  down  from  tlie  hydro- 
chlorate  (which  crystaUises  %vitb  diiEctdty)  a  pale  orange-yellow 
precipitate. 

C«HtE«(O^H^Br}O^Ha,Cl* «    64S'g 8475 

Pt , »T    *.......      15  25    15*24 

'  C^^K^=iC'H^BrOSHCl,Fta=     .,.,    6i7S lOO'OO 

B.  Compounds  free  fivni  Bromine* 

A  solution  of  bihydrobromate  of  cthylene-strycbnino  Hasmnes  ft 

'wine-red  colour  when  digested  with  excess  of  moist  oxide  of  silver, 
and  leaves,  oa  ovai>oration  of  the  filtrate,  whito  alkaline  /tfjdttUc  <if 


■Hmrr-iw  iiumfi  ins  nt-  msmtiom^  miAmymm  di  thk 
5:ni»  1    T".  ji^  r^u/e-ii   w  jLiwai,  •I^^y^^Cy^C'Hyyy  awMteMy 

Ivi".  ^wxjL  ji:tK-iQ:iL  :c  xjnntraiiMc  msii  :  »aid  i±)  a  liue  pndpitiUt 
~iii  T3t*    rmi^ntncr-L  f-iinnca.   rr  <a^:odie   c-f  piatmiimy  proUUr 

aiCtOA.  sd  i^^rvis-a^  :a  «T^«zft:zz;p  vis&  usnc  acid,  aa  0faB|Ha 

ttBT:  wm  ir<:caeaM3Q9e  <x  tfs  a  ;•■  |i»^S|j|^f  iDaohiUeBCU* 
«c  Aeiiiti  «>=  vxa  mmjaii  dfenfea  vlMte  crjstaDiae  oohmL 
—Tie  *n£  sn^OA-e.  •:*VH»--^H«|L)^aHO,S0^  is  crjttJMk 
Tat  «isjT  ik:cmi^  ir-sriti.  jtc^c-  c»-*ia2as  9-1  ptc.  dilwine,  cn» 
wrcimr  \z  i»  f.caLi&i  •?"Ve^C*HnO^HCI  (calc.  8-99  piC  0|: 
it  ^.•iice^  a  ;«^  ccaui^-7ci>?«'  pfecipitaie  widi  bidikride  rf  |k 

dovBtajdlow 


4ffr    , 

23       _ 

.-..    .        » 

5-8S 

1(H>1 

2115 

..    17^ 

2  5    

urn 

Ml 

<?•"*    ., 

^ 

•»;>>: 

. lv!4     .    «. 

- SM6 

Amylstrjdmme. 
c«s»ip^)»  =  c«N\c"ii")n"0', 

n.  How.     r  a  v5.  R'^.  &:<.  Edh.  21,  !•  27  ;  Ann.  Phann.  92,  820. 

Wlirii  n:-t 'y  p-wJerod  stryohiiine  is  boated  to  HX^"*  with  ab*.**" 
alci»]!"l  aii'l  chl  .r!'!*.*  oi  amTl'for  IW  hours  in  a  scaled  tnl»<»,  an  '-^ 
hi  Ay  is  f<.nne«l  whii.h  s^^liilifies  to  a  crystalline  mass  when  the  afcrk^ 
aiid'excess  of  amylic  chl-.'ride  are  evapKirated.  An  aooeoos  nolttM 
of  the  hydrxrhlorate  of  amylstrychnine  thus  obtaiiie^i,  when*Jec*» 
XfCfue^l  by  inc»ist  oxide  of  silver,  yields  an  alkaline  parple-«>k)tf«* 
Foluti«'ii"f»f  amylstnchiiiiie,  which  behaves  like  the  correspooifif 
etliyl-conn.i*>und. 

ITydrodilorate  of  Amyhtrychnine.  —  Colourless  oblique  rih»»l^' 
prirtiJiri.  Precipitated  unaltered  from  the  aqueous  solution  after  f«» 
time  by  ammonia,  and  immediately  by  caustic  potash.  FaikniirJ 
heating  to  ICH^  with  ammonia  in  a  sealed  tube  decomposes  it  ^tO"-' 
nine  and  other  ])roducts  beinp  appan^ntly  formed.  —  It  hwes  li-Wp**^ 
f)f  watr-r  at  loo^  (7  at.  =  12-29  ik  c),  still  retaininir  1  atom. 
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52  C 

2N 

60 

CI 


at  100\ 

How, 

312   

...   69-41  ... 

....  69-37 

28   

6-24 

34   

...    7-66  .... 

....   7-84 

40   

8-90 

85-6  

7-89  .... 

....   8-03 

C«N2(cioHn)ipio4,nCl  +  aq 4495    10000 

Nitrate  of  AmyUtrychnine.  —  Radiated  groups  of  colourless  needlesl 
^hich  give  off  16-90  p.  c.  of  water  at  100®  (10  at.  =  15*9  p.  c),  still 
Jtaining  1  atom. 

at  100".  How. 

62  0  312    65-54    6532 

S  N  ^ 42    8-82 

84  H 34    714    726 

11  O  88    18-50 

C«N3H'»(CWH»)0*,H0,N0*  +  aq....,    476    10000 

CJiromate  of  Amylstrychnine.  —  Yellow  ciysials,  soluble  iu  boiliug 
"ater. 

at  100'  How. 

0«fNnr«0*,2H0   4220    8063 

2CrO*   101-4    19-37     1963 

C«jf2n2i(c>0H»)O^2(HO,CrO3)     ....     523-4    10000 

Hydrochlorate  of  amylstrychnine  fonns  with  mercuric  chloride  a 
hite  sparingly  soluble  double-salt,  which  crystallises  from  boiling 
ater.  —  It  produces  with  terchloride  oj  gold  a  yellow  anior[)hous  pre- 
pitate ;  and  with  bichloride  of  platinum  a  pale-yellow  crystalline  com- 
>uiid  of  varying  composition. 


Oxychlorazo-nucUus  C*»N«C1H«0*. 

Chlorostryclinine. 
c«N«cin«o*  =  c*«jTCiir«o*,ip. 

JA.URENT.     Compt.  rend.  24,  220 ;  N.  Ann.  Chim.  Phys.  24,  313 ;  Ann. 
Pharm.  69,  14 ;  J.  pr,  Chem.  46,  52. 

A  hot  solution  of  hydrochlorate  of  strychnine  assumes  a  rose-red 
colour  when  a  current  of  chlorine  gas  is  passed  into  it  [on  aooount  of  the 
netence  of  brucine  (Pelletier)^  and  after  some  time  deposits  a  resin,  whilst 
Jie  solution  contains  hydrochlorate  of  chlorostrychnine.  On  adding 
iimnonia  to  the  solution,  drop  by  drop,  till  a  slight  permanent  prccipi- 
ate  is  produced,  and  filtering  the  liquid,  the  chlorostrychnine  is  thrown 
lown  from  the  filtrate  as  a  white  precipitate,  which  must  be  washed 
m  the  filter. 

Chlorostrychnine,  neutralised  with  dilute  sulphuric  acid  and  evapo- 
•ated,  yields  crystals  of  sulpliatc. 

2  Lt 


C*WIFW,H0 ^... .„„.    342       .....^     71  20 

a  ..„.,.«» ., ..,....^*      35-5    .,...„*        73D    .„....,      730 

S0*...«..„.„ .,» ...„.,.      40       ,„ 8-31    %m 

7EC.»..... 63     1310   law 

C^^NsipiClOSHOjSO'  +  7nO    *..    4&0  5    .......    100*00 

PcUeti^r^A  ehloroiir^chain  (a^«  p.  4S5)  dllfers  fmm  tlie  &.b<iTe>  Tt  ia  ol^Uin^id  b; 
oompleielj  dccomp<»Biii|r  a  solutioti  of  afcrjchniioe  in  100  p&rU  of  w&t«r  witii  ^Hamifit 
WAsmnfT  the  wkite  masi  th^rebjtkroviii  down  iridifold  aad  boUIi^ w&Usr,  sod  dksdlTiii| 
it  m  etlief,  vbich  leaTea  ghining  white  ]«[nii]i&  on  eraporatiati,  ^tbit  h&^j  Uitcj 
bitter,  though  le«a  bitter  thun  atryclmine ;  it  evolTes  hydrocMurio  neid  mud  «f- 
bonisea  at  150*;  is  nearly  ineoiable  hi  water,  only  eligfitiy  folnble  in  »wdul*ted 
waUr*  RTid  doea  not  combine  vritli  ocida.  It  ciy^tnlliKei  frc»m  its  '■''>»'  '  ■•nfi(4 
lolnlion  in  aliK>bol  in  micnwc^pio  ueftdle*.    Contain*  47'76  p.e,  C.^  5  "  R, 

21-57  CL,  and  1811  O  (PelMier),  See  alio  Bcgnatilt  (^iwi,  Pharm  .  \  „,  ('iw 
doubts  the  purity  of  this  product,  haring  found  in  chlorottrychuine  the  muM 
quantity  of  eorbon  and  liydnigen  &8  Pdktn^r,  bnt  i*  krg^r  pToportion  af  chbcioi. 


Pnmartf  Nuckn^s  C**fl**;  Orf/gen-nmUv^  C**E*W, 

ScopariE. 

Stektiouse.  Ann.  Pharm,  78,  15;  PhiL  Trans^  1851,  422;  fcbstr, 
CViem.  ^ocr.  Qr/.  Jl  4,  216  j  Fharm*  Ccntr,  1851,  437:  Lkb.  A'o^'i 
JaAmfier,  1851,  570* 

jSoMrc^>  In  i^/kirf«!*fft  J^cpmmm^  together  with  BparteTrte  (idSi,  I5i, 
and  xvi,  282).  —  Kcittsch  obtained  from  tbo  same  plant  ^  bitUr  «fc- 
BttmcQ  {JahrL  pr.  PhoTJiu  12,  141)* 

Preparation,  Th©  decoction  obtained  by  boUiog  the  plant  for  m  cf 
eight  hours  with  water,  when  evaporated  to  ^th  of  its  btilk^  nnd  Vt 
at  rest  for  24  houtB,  solidifies  to  a  jelly  containing  ecoparin,  : 
with  chlorophyll  and  a  little  sparteine.  The  "jelly  [is  washes  j 
little  cold  water,  dissolved  in  boiling  water  coutainiiig^  a  few  drupi  d 
hydrochkirio  acid,  filtered,  iind  &et  u^ide  till  it  soUdifie*^  ;  and  the  j?fl]f 
again  formed  m  purifiud  by  wa^hing^,  pre@ain|?^j  drying  in  a  wat**r-b4t^ 
and  dissolving'  in  boiling'  water,  which  now  feaves  mos^f  (>F  iho  chkiro- 
phyll  undissolved*    The  chlorophyll  may  also  b©  |>ret  frooi  tb« 

aqueous  solutioa  by  long  continued  boiling;  it  m  d^^.  .o.,,,i  Iromi 
moderately  concentrated  solution  beforo  t£o  acopami,  and  mBj  to 
separated  by  filtration  at  the  proper  point 

Scoparin  thus  obtained  formSj  after  drying  ui  a  vactitun^  •  p»k- 
ycllow,  brittle^  amorphous  mass,  which  is  tasti^lcse,  inodtinTiiay  ui 
neutral.  By  precipitating  its  cold  ammoniacal  solution  with  hjho^ 
chloric  acid,  dissolving  the  somewhat  more  sohd  je^^•  m  boiling  wvleTt 
and  cooling  slowly^  a  small  quantity  of  pale-yellow  cfystalUtie  utan  ^ 
obtained,  toother  with  gelatiuous  scoparin*  Tlio  Bolatkm  k  Wsi 
alcohol  likewise  yields  a  jelly  on  partial  evaporation,  and  alao  CfTvtdi 
in  the  c(*ld.  When  an  attempt  is  made  to  reorjatalUso  the  lnUar  ~ 
hot  alcohol,  there  remains  a  residuo  which  dia^olvcs  witli  difBcul 
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^ 


water  and  alcohol,  aiid  is  obtaiued  as  a  jellj  liaviBg  tbe  original 
degree  of  solubiSity  only  by  dissolYing  it  in  ammoDia-waterj  and  pre- 
cipitating ^vith  hydrochloric  acid. 

The  ciystala   and  the    jelly  hare  the  same  composition  after 
drying. 


42  0     .„.. 

Jn 

a  mmttm  or 

.    252     ..,.. 
„      22     ...» 
.     160    

at  100*, 

BS'OO    tiu* 

.„_.         606    

St^house, 
mean. 
„,M,      &7*67 

22  H    .... 

5'35 

20  0.,. 

,,.»* 

3688     ..... 

36-98 

fj42CTSQ» 

..     434    

10000     ..... 

10000 

Stenhouse*fi  fonaula  is  half  Ui©  above. 

Scopnriii  puffs  wp  when  heatetl^  carbonises  without  euldiming,  and 

[bums  with  bright  flame.  —  A  aolotion  in  poimh  or  in  acid^  is  decouiposed 

by   boiUng,   with   formation   of  a   greenish -brown  reein,  —  Scoparm 

assumes  a  bluc-gi'cen  colour  with  bromintj  and  a  dark -green  with  solu- 

I  iion  of  chhwide  of  lime.  —  "VVith  nitric  acid  H  forms  picric  acid, 

Sco]>arin  is  sparingly  soluble  in  cold^  more  freely  soluble  in  hot 
water,  fomiiiig  pale-yellow  solutions.  It  dissolves  slightly  in  strong 
acid^j  very  easily,  with  deep  3^ ello wish-green  ciilour,  in  caustic  am- 
monia^  the  fixed  alkalis  and  alkaline  carbonates,  less  easily  in  lime- 
aiid  baryta-water.  The  ammouiacal  solution  leaves,  on  spontaneoua 
I  evaporation,  a  green  jelly  nearly  free  from  ammonia* 

Scoparin  tlirowa  down  gieenish-yellow  flocks  from  neutral  and  busic 
metnte  of  kad*  It  does  not  precipitate  corroiiv^  subiimaU  or  nitrate  of 
stiver* 

Soluble  in  cold,  and  more  freely  in  hot  akohoL 


Primart/  Nuclcm  C*'H*'5  Oxygm-nucleus  C^*"©*. 
CardoL 

[  Stadeleh,     Ann.  Fharm,  63,  137 ;  abstr,  if.  pr,  Ckcm.  43,  250 }  Mam, 
Centr.  1848,  65;  Chetn,   Gnz,  1848,  29  and  58  j  N.  J.  Fhartn.  13, 
^  457 ;  Eopp'B  Jahresber.  I8i7  and  1848,  574, 

Sfird/U*    The  aerid  oi]y  pmciple  oe^umng,  together  with  aDflaardio  ncld,  in 
i  peritrurp  of  the  fruit  of  Anewmrdiim  oeeidmiak  (Handbuch,  Tiii ;  [21  S)» 

Preparation*  The  pericarp  of  the  nut,  freed  from  the  mild  oily 
IcBrneh  is  bruised  and  exhausted  with  ether;  the  ether  is  distilled  off; 
and  the  residue  is  freed  from  taJituc  add  by  washing  with  water. 
The  remaming  mLxlure  of  about  00  p.  c.  anacardic  acid,  10  p.  c, 
cardol,  and  a  little  ammonia- salt,  is  dissolved  in  15  or  20  parts  of 
alcohol,  and  ttie  solution  is  digested  with  freshly  precipitated  hyd  rated 
oxide  of  lead,  so  long  as  it  remains  acid,  and  until  the  whole  of  the 
anareardic  acid  is  precipitated.  The  liquid  is  then  filtered,  boiled  with 
scDall  qnantities  of  bydrated  oxide  of  lead  (whereby  ammonia  is  evolved 
and  a  violet  lead-compouud  precipitated),  again  filteredi  aad  1^^ 
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from  alcohol  by  distillation.  There  then  remains  dark  wine-red  cftTdu), 
a  moderately  stroog  alcoliolic  eoliitiou  of  wliicb  is  to  be  mixed  fint 
with  water  till  duiidiQeas  is  produced,  then  witb  aqueous  tienlr^ 
aMtate  of  load,  aud  afterwards  boiled  and  decolorised  by  dropping  into 
it  basic  acetate  of  lead,  which  throws  down  a  brown  g^Jutinous  precipt- 
tate.  The  decolorised  Si*lutiooi  m  frc^d  from  lead  by  siilplminc  adii, 
and  after  dbtiiling  off  the  alcohol,  the  remaimug  cardol  l:^  washe<l 
with  water. 

Properties,  Yellow  oil,  exhibiting'  a  reddish  tinge  when  in  odo- 
Biderable  quantity.  Sp.  gr-  0'978  at  23^-  Iti odorous  in  the  cold,  bet 
haa  a  slight  agreeable  odour  when  warmed.  Keutrab  It  inllainea  aiuj 
blisters  the  skluj  producing  wounds  which  heal  very  slowly* 

ii*  100',  Smdcler. 

42  0. .,*»...»    2&2     ,* *  80  26  7»'91     .......  7&-9e 

80H.,..,, 80    ,.. 9-6&  „.,.,..  9m    »,.»»  9*80 

4  0 82     .., 1020  ....*,..       1023     10^ 

o«H»H3*  ....   314   ...».,.    loaoo   ». lOOOO   ,.*.,„    io(ym 

BlttMeT*e  fonnuU  couttuafl  1  niom  of  hjdrogen  more,  ma^mg  tho  waiebm  ^ 
hjrdrogan^atoma  uucyen* 

pecoinpo^ttiomt  1.  Cardol  is  not  volatile  without  deoomijodticni « 
it  yields  by  drt/  dutilhtion  a  moderately  limpid  oil*  —  2»  Wnea  pore 
it  altera  but  elowly  m  tbu  au\  acquiring  a  darker  cohmr,  — It 
hirns  with  a  bright,  Tciy  smoky  flame.  —  B»  M-^  *  '  "ik 
nilrii:  acid  converts  it  int(*  a  thick  cochineal -red  lic|ii  k 

anomoma  and  potasb,  hut  soluble  therein  on  additiOD  of  alcobul,  iwtiwirifir 
a  solution  from  which  neutral  acetate  of  lead  throws  df^wn  Tinld 
flocks, — On  droppmg  cardol  into  cooled  nitric  acid  of  sp.  gr.  1*3.  • 
brick-red  mass  is  produced,  with  evolution  of  gaa,  the  ul( imate  pmrluci 
bemg  a  vermilion-red  powderj  which  dissolves  with  difficulty  in  wnier 
and  alcohol,  and  colours  tbe  water  yellow,  even  on  rei-M^aknl  wu.HhJL^i 
without  giving  up  the  whole  of  the  nitric  acid.  Hot  nitric  iii:l4  ad« 
violently  on  cardol,  producing  an  abundant  evoluttori  of  nitric  oiid^'^ 
and  converting  it  into  an  oi-anga-red  reain,  which  dlsaolves  with  ycllciw 
ccjlonr  on  boilingj  and  is  pix^cipitated  by  water  or  neutral  acetat^^  d 
lead.  On  omporating  the  nitric  actd  loliition  %o  diytieii,  fattj  ncitU  worts  vokliliMdi 
fttid  the  redduo,  when  more  RtroTiglj  Ivested,  teemed  to  yield  a  tublttiiaUt  of  »tihtt\t 
Ikcid :  the  cardol  omplojed,   however,  was  not  quite  pure.  — -  4^    lljG  doep^fod 

solution  of  cardol  in  oil  of  vitriol,  on  aksorhing  luoigtnr-  i  .,...-. ttn 
bro wn*y ellow  cnists,  which  arc  insoluble  in  water;  water  n  lO 

solution  throws  down  a  little  coloured  gum,  fluluble  in  pure  wsiur.  5« 
eociju^ted  compoimd  of  iulphuric  Bcid  ia  formwi  tliepcby,  —  5^  UrifJer  a  lnj** 
of  moderately  strong  camtw  potash^  cardol  is  eoiivertetl  iatci  m  Vai^ 

?  el  low  mass,  which  afterwards  dissolves.     The  solutkm  Astnmoi  » 
lood-red  colour  in  the  air>  and  forma  md  or  violet  predpitatiti  wiili 
salts  of  the  eartlis  and  heavy  niotals* 

When  the  red  alkaline  solution  is  saturated  with  oubn?  I'.d 

evaiiorated,  and  the  residue  is  digested  with  altMjhol  and  f  -a 

oarboual0  d  potftsh,  a  tiltratc  of  a  fine  red  colour  i^  1, 

irtiidi  oentral  acetate  of  tcml  throws  down  a  little  cat  i  >( 

After  removing  this  last,  the  addition  of  a  tittle  ammonia  tiirowi  4 
a  violet  predpitatet  Bolubb  in  pure  alocfhoi,  and  predpitahb  agftiii  1 


I 


aminutiia.  Tlic  pi^cipitiitc  crmtaUia  08*2  p,  c-  oxide  €>f  load,  27'5 
P*  c.  C,  3'2  II,,  and  6'5  0,  —  When  tlie  alkaline  solutiou  is  exposed  to 
the  air  lur  somo  time  at  a  tetn|>eratiiro  of  00°  to  80"*,  whereby  it 
acquires  a  brown-red  colotir,  and  is  then  saturated  with  carbonic  acid, 
a  solid  browii  mnia  is  dc}X>sitedj  T^hich  may  be  fi*eed  from  adlierin^ 
carbonate  of  potaih  by  washing  with  watei\  Thia  resin  disarjlves  in 
etber,  also  in  alcohol,  with  the  exception  of  a  black-brown  potash- 
es >m|>i:iutid  ;  the  solution  appears  ted- brown  by  transniittcdj  and  of  a 
fine  green  colour  by  reflected  light,  and  is  reiidei^ed  dark-yellow  by 
acidB>  From  the  alcohoUc  solution  neutral  acetate  of  load  thrown 
dovm  a  red-brown  preciititate,  soluble  in  ether  and  re-preci  pi  table  by 
alcohol.  The  precipitate  contaiiia,  at  80°,  32'OB  p.  c.  PbO.,  50*96  0,, 
6*05  Hm  and  11-47  0,,  correaponding  approximately  with  the  formula 
C^U«0**,:iPbO. 

6.  A  mixture  of  cardo!  and  liydrated  oxide  of  lead,  moidteued  with 

alcohol,  and  exposed  to  the  air,  assnmeB  a  vitdet  colour,  whereupon 
boiling  alcohol  extracts  from  it  a  red  lead-compound,  leaving  the 
gri^ater  pail  of  a  brownish  colour  behind,  —  7-  Cardol  throws  tlowu 
from  mtt'fitu  ofsilvtrj  on  addition  of  ammonia,  pale-yellow  flocksj  which 
dcoomposc  rapidly,  with  separation  of  silver* 

Caixlol  IB  itigolublc  in  miter* 

C'Ompmmd  of  Cardol  with  O.Tid€  and  Acetate  of  Lead, — A  Bolution 
of  oardol  in  weak  spirit  free  from  air,  docs  not  precipitate  neutral 
acotaio  of  lead,  but  produces  with  the  basic  acetate,  a  white  precipi- 
tate, which  rapidly  aseuraes  a  flesh-red  to  brown-ixxl  colour  in  the  air, 
'  and  must  be  wa^shed  and  dried  in  a  vacuum.  Oil  of  vitriol  decomposes 
ill  evolving  acetic  add. 
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Cardol  diaaolvea  easily  in  uMtol  and  ether* 


Append  to  CardoL 

Anacardic  Acid. 

Stadeieb,    Ann.  Phann.  G3,  137. 

Ocmij^,  togeiiier  willi  coTdoI  (p,  517),  in  the  perioarp  of  the  nut  of  Anacofdmm 

In  the  preparation  of  cardol  described  at  p,  517,  anacardic  acid  Is 
thrown  down  as  lead-salt,  together  with  decomTjosition-prodncls  of 
CQj'dol.  The  pure  lead-salt  may  be  obtained  by  filtering  the  alcoholic 
solution  at  the  proper  i>oint  from  the  brown  resin  which  is  first  thrtjwn 
down,  and  treating  the  filtrate  with  freshly  precipitated  oxide  of  leatl. 
Bat  inasmuch  as  a  large  qnantity  of  auaeiirdic  acid  is  carried  down  in 
the  first  precifutate,  it  is  betteV  to  preci]>itate  the  alcoholic  solnlioii 
ktely  with  hydrated  oxide  of  lead,  wash  the  prjdt" 
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alcohol  BO  lon^  as  tlio  waBh-Hqnids  are  rendered  cloud j  by  water,  and 
decompose  the  lead-salt  under  ^ater  by  hydrosulphate  of  ammoiik. 
¥mm  the  solution  of  the  ammonia- salt,  dilute  sulphuric  add  throwi 
down  the  anacardic  add  as  a  soft  mass,  which  afterwards  eoUdifiaii 
and  after  washing  with  water,  dissolves  in  alcohol,  leading  salpfaur 
and  sulphide  of  lead*  The  alcoholic  solution  is  still  coloured  :  it  moat 
therefore  be  mixed  with  water  till  cloudinesg  is  produced,  then  heeitec!, 
and  basic  acetate  of  lead  dropped  into  the  liquid  so  long  aa  c<>louring 
matter  (together  with  a  little  anacardic  acid)  is  thrown  down  iu  ihn 
iorm  of  dark  oily  drops.  The  anacardic  acid  may  be  recovertjd  Irom 
the  precipitate  by  dissolving  it  in  alcohol,  adding  water  till  turbidity  is 
produced,  dropping  basic  acetate  of  lead  into  the  liquid ^  and  removing 
the  coloured  precipitate*  —  The  solutions  thus  obtained  are  boilcii 
with  moist  carbonate  of  baiyta ;  the  brown  i^elHcIe  which  fonns  \m 
removed  after  12  hours  ;  the  now  colourless  solution,  after  addition  of 
alcohol,  is  precipitated  at  the  boiling  heat  with  alcoholic  neutral  astute 
of  lead  ;  and  the  precipitate  is  decomposed  by  alcoholic  sulphuric  adA 
After  filtering  from  sulphate  of  lead,  distilling  off  the  alcohol,  suid 
adding  water,  the  anacardic  acid  separates  in  the  form  of  an  oil,  wMdl 
afterwards  soUdifles. 


Properties.  Wlilte  crystalline  mass,  melting  at  26**,  and  cryfiltl* 
lising  glowly  on  cooling.  It  is  inodorous  iu  the  cold,  but  e^baki  io 
odour  at  100*,  without  losing  weight,  and  doe«  not  yield  eondemiible 
products  at  150^.  It  tastes  sliglitly  aromatic,  aftcrwarda  bumtDgv 
but  docs  not  produce  blisters.  It  leaves  a  greasy  stain  on  paper,  m 
when  disBulved  in  alcohol  reddens  litmus  strongly* 


Caieitl&iiQn  according  to  Bi^Mef, 


BtMder. 
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Blldcler'g  formuU  ii  not  udmiBsiblc,  but  no  etln?r  foproub  ii  ocmsiftosii  iritb  Hf 
aBulj^Ls.  Limpncht  {Lehrh,  1103)  doubles  the  fonuula :  tho  add,  "oimf^  h&mmm^ 
with  greater  pTobabili^  be  reg^edl  as  a  miitare,  p^vbapt  CPoatauaiog  ftU| 
acid*  (kr.). 

Decompomtimi.    1.  Anacardic  add,  heated  above  200^,  yieldi  • 

distillate  of  colourless  limpid  oil  —  2.  On  long  exposure  to  the  orr»  it 
deliquescee  and  turns  rancid*  —  Bm^ii$  with  bright  smoky  flarae.-- 
S.  Oil  of  vitriol  dissolves  the  add  freely,  with  light  blood-V^xl  coloar, 
and  tb©  solution  on  absorbing  water  dcpctsits  a  t<jugli  resiu»  wbi*^ 
dissolves  iu  ammonia,  and  is  re-rt^prccipitated  by  acid^.  —  The  *cwl 
colours  cold  nitric  add  oi  sp.  gr.  1*3  yellow,  and  is  coia verted  therclf 
into  a  pale-yellow  elaBtic  mass.  Hot  nitric  add  evolves  n  large  quitt* 
tity  of  nitric  oxide,  and  produces  a  yellow  ficum,  which  af  terwardi  dis- 
solves, and  appears  to  form  suberic  and  butyric  adds. 

Cmnhirmtwm,  Anacardic  add  forms  with  Bme$^  partiv  -  *  "iuf 
partly  amorphous  salts,  which  emit  a  fatty  odour  at  li  at 

losing  weight.    According  to  Stadeler^  the  salts  arc  umnw  oi  $m^ 
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Ammmia-salL  When  the  ^.^Tupy  solixtion  of  anaciirdiG  acid  in 
L aqueous  ammonia  is  evaporated  in  a  vacuiim,  there  remains  a  soap^ 
(■-which  disBolves  in  water  only  after  addition  of  ammonia^  and  is  pre- 
^eipitated  from  the  solution  by  eal-ammoniacp 

Fotttsh'SaiL    Anacardic  add,  added  to  a  moderately  dihite  fioIntii>n 

[•of  caustic  potash  so  long'  as  it  dissolves,  forms  a  solution  which  is  not 

[precipitated  by  wator,  but  which  deposits  white  flocks  on  passing  int  j 

it  a  current  of  carbonic  acid*     Wlien  the  solution,  together  with  the 

precipitate,  is  evaporated  to  dryness  in  a  vacuum,  and  the  residue  i* 

exhausted  with  ether,  the  ethereal  solution  leaves  on  evaporation  a 

white  amorphous  muBn,  easily  soluble  in  alcohol  and  water,  and  jire- 

tcipitable  by  saline  solutions.     It  contaiim  12'06  p,  c,  |>ota9h,  and  is, 

|therefore,  the  mono-acid  salt,  C^H^KO'  (cab,  14*22  p.c,  KG.), 

JSanfta^mlL     The  precipitate  throwTi  down  from  the  ammoTiia-«n,lfc 
chloride  of  barium  turns  brown  on  drying,  and  cx>n tains,  at  80% 
J81-80  p,  c,  of  baryta  (calc.  for  C**IPBa'0^  requires  31*41  p*c.  BaO.). 

Limt'Salt^  Alcoholic  chloride  of  calcium  throws  down  from  an 
'  alcoholic  solution  of  anacardic  acidj  on  addition  of  ammonia  only,  a 

franular  or  gelatinous  precipitatOj  which  dries  up  to  brown  particles, 
t    contains,   at    CO^   13-76  p*  c,    and    at    100^,   13*97  p.  c-   Ume 
fCC**H»«Ca«0'  requires  14-33  p.  c,  CaOO- 

Ltad'StiU,  Alcoholic  neutral  acetate  of  lead  throws  down  from  the 
llM>iling  alcoholic  acldp  a  heavy,  gi'anular,  micro- crystalline  precipitate> 
I  which  turns  yellow  and  rancid  when  kept. 

Smdeler. 
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€om}x>Hnd  of  the  Lead-Bait  wkh  Aaiate  of  Lead,  —  This  body  was 
obtained  on  one  occasion,  in  winter,  as  follows:  The  ethereal  solutioii  of 
anacardic  acid  and  cardol  obtained  by  exhausting'  the  pericarp,  was  eva- 
porated ;  the  residue  dissolved  in  alcohol ;  and  the  solution  was  mixed 
with  water  till  cloudiness  was  produced,  and  precipitated  with  alcoholic 
Dentral  acetate  of  lead,  so  that  the  greater  part  of  the  anacardic  acid 
was  thrown  down,  together  with  colouruir  matter,  in  the  fonii  of  a 
brown  resin.  This  precipitate,  washed  with  alcohol  and  dissolved  in 
■warm  alcohol  containing  acetic  acid,  yielded  a  brown  turbid  liquid,  from 
which,  after  the  separation  of  the  deposit,  the  donble  salt  ciy^  Btalli^d 
in  the  cold*  It  forms  white,  pearly  laniinie,  resembling  cholesterin, 
permanent  in  the  air,  and  feeling  like  talc.  With  oil  of  vitriol  it 
evolves  acetic  acid.  Wlien  heated,  it  puffs  up  to  a  white  froth,  evolving 
a  large  quantity  of  aceric  acid,  and  afterwards  melts  to  a  colourless 
oil,  turns  brown,  and  decomposes.  —  In  warm  water  it  becomes  viscid 
without  diBsoh^mg'-  It  le  insoluble  in  cold  alcohol,  and  decomposes 
when  boiled  tlicrewith,  with  separation  of  the  lead-s^ilt  of  auauurdic 
acid.  Ether  extracts  from  the  compound  the  lead-salt  of  anacardic: 
acid,  leaving  the  acetato  undissolved. 
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The  ammoDia-flalt  pTecipitates  cohult  mlts  violet,  nickd  $nlt4  whitCi 

and  ferrom  sitiphate  white. 

Fctric  ifdL — ^  A  matnr©  of  alcoholic  aiiacardiu  iicid  and  ttloobolic 
i«3a^iiichloiido  of  irun,  thix*ws  doxvii,  ou  addition  of  ammouiit  (not  ettilB* 
cient  If)  neutraJiae  the  add),  a  datk^browu  reaiutms  prccipitatf^  ixju* 
tainin^'^j  at  60"*,  18  p,  c,  sesqu! oxide  of  iront 

Silvm^'Sah.  —  Alcohohc  nitrate  ^f  fiilv^cr  throws  down  fr«jra  fetn^n^ 
aicohoUc  soIutionB  of  anacardic  ai'idj  a  wliite  precipitaU*,  M'hich  lilaukt'iis 
slowly  and  shglitlj  m  the  ah*,  excepting  when  an  excess  of  amnionift  k 
also  atlded.  The  salt  decotuuoseti  at  130^,  raelting  to  a  fini;  steel -bloe 
inaas.    It  dissolires  m  alcohol,  ^gpecially  whea  acidulated* 
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Anacardic  acid  dissolves  easily  in  tdeohol  aad  ether.     It  m  uot  < 
verted  into  an  ether  by  pasBiPg  bydrocliloric  acid  gas  into  its  &1g 

solution* 

Helenin, 


GeoffroY*     Ttmt^de  ia  nuittcfe  mtdkok^  0,  247* 

Neumann.     Cherme^  Dresden,  1755,  1,  746. 

Debot.     Crdl  €fi4rfn.  J.  B,  12, 

IluFFMAMK.     Tasvhetibuchy  1787,  150, 

KniJaER  Sl  Corvckus.    Schen  J^  7i  575- 

PuME.    A.  Tr.^  18,  1,  74  ;  Ann.  CAi'm,  76,  102. 

Joim.     Cf^m*  Schrijlen.  4,  04. 

Fr.  Nees  t.  EsEKnKCK*     Br.  Arch,  28,  3. 

OERHAitOT.  Ann.  Chim.  Fhp.  72,  l(i3  j  Ami.  Pharm,  Sl^  10i;  ftbrtf* 
X//r.  Chtm.  20,  47.— iV.  ^n«,  CAiVfl.  i'%*.  Isf,  ISH;  &r.  «i«iit 
m,  15;  /,  jpr,  C/^fm.  35,  CG ;  absir.  iJcrc*  Ja/treshcr.  :^5»  G5J>* 

Notio©d  bv  Lef6bnre  and  by  GtMilfmy  &  BpieHi«;  ctegcfflwd  iKrrc 
exactly  by  HolTwmjKi  and  by  Kriiger  k  Corviniitt;  «ni]  cotnplrtdj 
Investigated  by  Geihaidt. 
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Source.  In  the  root  of  Inula  Helenium,  Crystallises,  coutamiaated 
with  resin,  from  Tinctura  Helenii  (Kriiger  &  Corvinus) ;  crystallises  or 
sublimes  frequently  from  the  alcoholic  extract.  See  Rump  {N.  Br.  Arch. 
32,  215),  H.  MUUer  {N.  Br.  Arch.  32,  216),  Groneweg  (N.  Br.  Arch.  87,  266).— 
B<5ttocher  {N.  Br.  Arch.  80,  169)  regarded  such  cryatala  as  benzoic  acid.  —  Elecam- 
pane-root 5  or  6  years  old,  when  dried  in  an  oven,  jielded  a  sublimate  of  holenin, 
nrlilch  was  not  obtained  from  the  fresh  root  (Richj  N.  J.  Fharm.  5,  74). 

Fine  white  needles,  melting  at  76*,  which  crystallised,  after  long  standing,  from  Ex' 
iractnm  Inula  spiritvotum  prepared  from  old  root,  contained  64*01  p.  c.  0.,  9*27  H., 
and  2672  O.,  corresponding  with  the  formula  C^*H"0*,  and  not  agreeing  with 
Gerhardt's  analysis  of  helenin  (Hoyer,  Pharm.  Viertelj.  18,  554). 

Preparation,  1.  The  fresh  root,  sliced,  is  boiled  with  alcohol  of  80 
p.  c. ;  and  the  hot  filtrate  is  mixed  with  3  or  4  times  its  volume  of  cold 
water,  whereupon  it  becomes  slightly  turbid,  and  in  the  course  of  24 
hours  deposits  the  helenin  in  white  needles  (Delffs,  Pogg,  80,  440). 
Gerhardt  exhausts  the  fresh  root  with  alcohol  of  36°,  distils  off  the 
greater  part  of  the  alcohol,  and  cools  the  Uquid,  whereupon  the  helenin 
crystallises.  It  is  purified  by  several  times  repeated  crystaUisation 
from  alcohol.  —  The  tincture  of  the  dried  root  yields  on  evaporation 
a  brown  oily  layer,  which  is  difficult  to  purify,  and  solidifies  on  cooling 
(Gerhardt).  —  2.  When  the  root  is  distilled  with  5  parts  of  water,  the 
helenin  passes  over  as  an  oil,  partly  solidifying  at  the  bottom  of  the 
distillate,  and  partly  ciystallising  from  the  liquid  in  needles  (Funke ; 
John).  The  distillate  deposits  brown  flocks,  which  yield  helenin 
when  dissolved  in  alcohol  and  evaporated,  whilst  an  oil  remains  in  solu- 
tion (Nesenbeck).  In  this  way  helenin  is  obtained  pm-e,  but  in  too 
small  quantity  (Gerhardt). 

Properties,  White,  four-sided,  brittle  prisms  (Gerhardt).  Accord- 
ing to  Gerhardt,  it  is  lighter,  accordhig  to  others,  heavier  than  water. 
It  has  a  very  faint  odour  and  taste  (Gerhardt) ;  according  to  older 
statements  it  has  the  odour  of  elecampane,  and  has  a  pecuhar  aromatic 
taste.  Its  vapour  produces  stupefaction  (John).  It  melts  to  an  oil  at 
72°,  and  soUdifics  to  a  crystalline  mass  on  cooling,  but  not  after  being 
kept  in  the  melted  state  for  a  few  minutes  (Gerhardt).  It  sublimes 
luidecomposed  in  talc-like  laraiuoB,  and  distils  with  vapour  of  water. 
According  to  Gerhardt,  it  boils  at  275°  to  280°,  evolving  a  very  faint 
odour,  and  undergoing  partial  decomposition.     Neutral. 


42  C  252 

28  H 28 

6  O  48 


Gerhardt. 

Dumas. 

mean. 

{J.pr.  CA^wi.  4,434) 

Earlier.               Later. 

76-83     76-9       

7715    76-46 

8-53     8-8       

8-64    8-66 

1464    14-3       

14-31    14-88 

C*'H»0«    328    100-00    1000      10000    10000 

Gerhardt's  earlier  formula  was  C»H»0^    According  to  Dumas,  C^H'O'. 

Decompositions,  1.  Helenin  dissolves  in  moderately  dilute  nitric 
acid,  and  is  precipitated  from  the  solution  by  water  in  its  original  state. 
Fuming  or  hot  dilute  nitric  acid  evolves  a  large  quantity  of  nitric  oxide 
and  converts  it  into  a  red  resin,  nitrohelenin.  On  one  occasion  fine 
cxyttalsi  differixig  from  oxalic  acid,  were  obtained.  —  2.  Uelenin  dissolves  in 
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ml  of  vitrioli  forming  a  red  Bolution,  from  vhich  it  Is  pred|Mlati-d 
by  water,  utichaiiged  at  first:  on  standing,  or  when  wanned,  tli^ 
solutioii  blackens,  and  evolves  sulphuroiis  acid,  and  on  addltiou . 
water  throws  down  dirt  j"- brown  fiocks.  A  solutioD  of  helenin  in  fumff 
Bulphnric  acid  depo^^its  yellow  reBinouB  flocks  on  addition  of  waft 
whilst  free  sulphuric  acid  and  hcleniii'Siilphimc  add  remain  In  Bok- 
tion*  The  easily  soluble  bitter  baryta-salt  of  the  latter  add  de<x»mpoiQt 
when  the  solution  is  evaporated  at  a  ^ntle  heat*  Helenin  doe«  not  juU 
an  oil  when  distilled  Trith  oil  of  ritriol. . —  g^  By  distillation  witli  anir?  * 

phosphoric  acid  it  yields  helenenc  (p,  13>  —  4.  Helenin  m  not       

upon  by  dry  chkmne  at  ordinary  temperaturee,  even  in  sunshine ;  btrt 
on  passing  chlorine  over  fused  helenui,  chlorhelenin  and  hTdrochbric 
acid  arc  formed^  —  5.  Helenin  absorbs  h^drochhnc  acid  gas,  asauiiiiiig 
a  yellow  colour.  It  is  coloured  dark- red  by  stannic  chloride  and  6c?- 
ehloride  of  antimontf, — -  6,  It  is  not  decomposed  by  heating'  with  aqueoos 
or  alcoholic  potmh  :  when  heated  with  the  fused  hydrate,  the  greater 
part  is  volatilised,  and  a  portion  is  carbonised*  On  heating  it  t5  i5^* 
with  potash' limey  it  evolves  hydrogen  abundantly  i  the  residti*^  *^T^^,  .Irfd 
in  water,  deposits^  on  addition  of  hvdrocMoric  acidj  a  large  <i 

sticky  resinous  flocks.  Uelenin  distilled  with  caustic  lim€f  yiett^i:.  .*  ^  ydaw 
oil  having  an  odour  of  acetone  (Gerhardt)* 

Ilelenin  is  insoluble  in  tmtcr  (Kesewbeck ;  Gerhardt).  It  la  nearly 
insoluble  in  cold,  and  very  slightly  soluble  in  boihng  water  (Kriiger  il 
Corvinus).  Jt  absorbs  hydrochloric  acid  giU)  &nd  diiaolrea  m  oil  of  Titrial  Uid  in 
nitric  acid  (aee  abore)-  It  absorbs  sidphurous  acid,  forming  a  liquid  which 
under  diminished  pressure  gives  off  the  gas  and  again  becomee  crys- 
talline (Bineau,  A\  Ann.  Ckim.  Php.  24,  S35). 

Ilclcnin  dissolves  in  hot  strong  cemstic  potash  and  is  ]■■  '-il 

undecomposed  by  adds  (Gcrhardt),  — It  dissolves  in  strong  J, 

forming  a  colourless  solntion,  which  when  evaporated  or  mlxvA  with 
water,  depOBita  crystals  of  helenin  (Gerhardt).  —  It  dissolves  with  diffi- 
culty in  cold,  and  easily  in  hot  aleohoh  from  which  it  crystallieefl  on 
evaporation,  and  is  precipitated  in  flocks  by  water  (Eriiger  &  Corriims), 
—  It  is  easily  soluble  in  ether^  oil  of  tutpmtint  (John J,  volatile  and/ol^ 
QiiSf  and  creosote  (Gerhardt;  Nesenbeck), 


Nitrolieleniit. 

GEiitUEDT.     Ann,  Cldnu  Fhtfs,  72,  172* 

Helenin  is  wanned  with  an  excess  of  moderately  strong  nitric  wd 
till  the  product  formed  is  soluble  in  ammonia ;  the  ammoniacal  solation 
is  dropped  into  water  ;  and  the  yellow  precipitate  is  purified  bgr  C 
solving  it  in  alcohol  and  precipitaiing  with  water. 

Yellow  friable  mass  containitig  nitrogen  and,  on  the  avert^t  l&\ 
p.  c.  C,  b'W  IL,  besides  oxygen.  Gerhard t  farmerly  mmomA  " 
fommla  C*«X'IP*0*. 

^  itroholenin  is  not  volatile  without  decomposition,  —  It  ts  converted 
into  oxalic  acid  by  an  excess  of  nitric  add,  —  AVith  melted  hydrate*  of 
putrn^h  it  evolves  ammonia. 

Slightly  soluble  in  wuiei' ;  easily  soluble  in  mtric  r  ^^olfOl 

veiy  easily  in  aqueous  ^fmmma  with  red  colouri  and  if*  pr     ,         J  J 
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the  solution  as  a  rust-brown  powder  by  acids,  also  by  salts  of  lead  and 
silver.  — Dissolves  easily  in  alcohol 


Chlorhelenin. 

t  C«C1*H^0*  =  C^1*BPH)*,0«. 

Gerhabdt.     Ann.   Chim.  Phya.  72,  175.  — iV.  Ann.  Chm.  Phjs.  12,' 
189. 

ChlorhydnOe  de  CMorhellsnine, 
Fonnation.    See  p.  524. 

Freparaium.  Dry  chlorine  is  passed  over  helenin  fused  in  a  water- 
bath  so  long  as  the  mass  continues  to  give  off  vapours  of  hydrochloric 
acid,  and  the  residue  is  boiled  with  alcohol.  The  yellow  flocks  depo- 
sited from  the  yellow  tincture  on  cooling,  are  washed  and  dried  in  a 
vacuum  at  100**. 

Yellow  powder,  lighter  than  water. 

Gerbardt. 


42  C  

24  H 

.  252  

.   24  

.  142  

48  .... 

....   64-08  

5-15  

...   30-47  

...   10-80  

a. 

...   47-39  

5-51  

....   8710  

....   1000  

h. 
....   52-3   .... 

5-7   .... 
...   80-6   .... 
....   11-4   ... 

62-5 

.  .    5-7 

4  a 

6  0  

30-2 

11*6 

C«H^1*0«  ... 

.  466  .... 

....  10000  .... 

....  100-00  .... 

....  1000   ... 

1000 

a,  h,  and  c  were  different]  preparations.  Gerhardt  himself  considers  the  formula 
doubtful  (2V<n^  4,  297). 

Chlorhelenin  heated  below  its  melting-point  gives  off  a  large  quan- 
tity of  hydrochloric  acid  gas,  leaving  a  chlorinated  resin,  which  car- 
bonises when  more  strongly  heated.  —  It  burns  with  diflSculty,  with  a 
green-edged  flame.  —  Produces  with  oil  of  vitriol  a  fine  carmine-red 
coloration,  which  disappears  on  addition  of  water.  —  Dissolves  easily 
in  hot  caustic  potash,  with  formation  of  chloride  of  potassium  and  a 
yellowish-red  solution,  from  which  hydrochloric  acid  throws  down  red 
chlorinated  flocks.  —  Chlorhelenin  passed  over  red-liot  quich-lime  yields 
naphthahn,  leaving  a  large  quantity  of  carbon. 

Chlorhelenin  is  insoluble  in  water.  It  dissolves  slightly  in  cold,  and 
more  easily  in  hot  alcohol,  forming  a  yellow  solution  from  which  it  is 
precipitated  in  light  flocks  by  water.  — It  dissolves  very  easily  in 
ether. 

Oxygen-nucleus  0*»H"0'^ 

Philygenin. 
C^ff*0»«  =  C^H*K)**,H«0*. 

Bertagkini.    Ann.  Pharm.  92,  109. 
Bertaqnini  &  LucA.    Compt.  rend.  51,  368. 
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FoTinod,  together  witli  grape-eugar,  by  lK)iling  pliilym  with  dilq 
liydroeliloric  acid,  and  depasited  from  tlie  li^jiiid  in  reBinoiia  drope. 

White  pearly  crj^stuUiiie  jnassj  fusible  without  decompoaitioii  or  lo 
of  weight, 

Cryiftitk>  BertAgniiii  A  Luija. 

42  0 ..«    252    ,,. €7  74 m^l    ...*.M  tiT«57 

24  H 24    ,,. 6  45     .,.....,        6  AT    .*.  6*4« , 

IBO ....,.»..      90    .,  25-81  .......      2S*62    .......  26*87' 

C«H«0i2 ........     372     10000    .....,,     100  00     IWOO 

Poljmeric  with  ialigenm  (xiL  233). 

Philygenin  is  violently  attacked  by  mtric  acnK  and  k  «>loii] 
amaranth -i-ed  by  oil  of  vilnuL     It  is  not  acted  ttpoo  by  dilute  addj* 
by  ail  alkahiie  solution  *of  cupric  oxide. — With  cUorint^  bromine^ 
fuiric  acidj  it  forma  the  following  products ; — 

Bi^romophil^geiim    C^r^H^O^S;        Bichloropyijienin     C*^CI»1I»0*' i 
Kitropbiljge^ii!  C*-fXH^0'3  j        Bicitroptilygenm        C^'X^II^HJ**; 

BTOmouitTOphiljgciimO'BrXH^Oi-j     Cliloromtrophilygeiiiii    C«ClXir-*0^,J 

Philygeniu  is  nearly  insoluble  in  cold,  and  but  elightly  aoltihl<*  h 
lK>ilmg  water.  —  It  disHolvea  in  poimh  and  ammoftia ;  Tees  freely  than 
philyrin  in  alcohol;  easily  in  tlhcr^  from  which  it  ciyBtalUees. 


GkcQsidc  ofPhiitfgminn 

Philyrin, 
Q6ij£s40aa  _  c**Il**0*SC"ir'H}'*, 

Carbonctki.     Gaz,  iclettka  di  chintka,     Xovernhir  1836.     X^mi,  Uf 

323;  Mn.  Fhann,  24,  242  ;  BtTz.  JahrmUr.  17,  30G* 
U.  BEttiAaNiNl.    Ann.  Pharm.  92,  100  j  Phaim.  Cenir.  1855,  124  ;  , 

VicrfclJ.  i,  436;  m  FhiL  M^ig,  0,  78;  if.  Ann.   Chmu  Pk^, 

351. 
B^RTAGHiKi  &  Ldca,    Co!tt/>i,  Tcnd.  51,  S08  J  abfitn  C7*»  PAam.  Znt 

S,  779  ;  Cherth  €mtr.  18C1,  29, 

PAi^riJi}  more  pftjperljf  pliiljriuj  froiu  ^IXupa  (Wlttst^b,  Piorni.   HerM'^ 

43e). 

5o«>'cr*     In  the  8tone*lmden  ti^e,  Phihjrta  hti/oHa  and  m§4ia,  moil 
abundant  in  the  bark,  in  smaller  quantity  in  tho  leaves. 


Preparation.     A  decoction  of  the  coarsely  powdctrod  bark  is  ei 
rated  down  to  four  times  the  weight  of  the  burk  omployed ;  it  m 
clarified  by  means  uf  albwmui^  and,  aft*!^r  coohng,  mixtMl  wiih  milk 
lime  ta  sUghtly  alkaline  ^eat^Liua,  and  left  at  rest  fur  20  or  !iu 
The  depimit  fortned  h  collected,  dried,  powdered,  and  cxlmti 
boiling  alc4>hol  of  55" ;  and  the  linclm-e  thu8  (jbtaint^l  is*  di;2 
animal  charcr^u!,  filtered,  freed  from  alcofiol  by  distii'  uixt 

water,  and  set  aside  to  cryfttalliso  (Carbonciui).     Iki 
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decoction  of  the  bark  with  oxide  of  lead  or  lime,  and  evaporates  the 
filtrate,  from  which  the  philyrin  crystallises. 

The  crystals  lose  their  water  (see  below)  over  oil  of  vitriol,  or  when 
warmed,  and  the  anhydrous  philyrin  afterwards  melts  at  160°  to  a 
colourless  liquid,  which  solidifies  to  a  fissured  mass  on  cooling. — 
Inodorous ;  very  slightly  bitter  (Bertagnini).  According  to  Carboncini 
it  is  tasteless  in  itself  at  first,  but  afterwards,  or  when  dissolved,  very 
bitter  and  acrid. 

Bertagnini  &  de  Luca. 
Anhydrou9,  mean. 


54,  C 

..  324  

60-67  

60-53 

34  H  

..   34  

..  176  

6-37  .... 

6-37 

22  0  

32-96  

8310 

C»<IP*Oa  . 

..  634  

10000  

10000 

Decompositions.  1.  Fused  philyrin,  heated  to  200°,  assumes  a  faint 
red  colour,  afterwards  turning  darker ;  at  250°  it  evolves  empyreumatic 
vapours  and  combustible  gas,  and  at  280°  leaves  charcoal.  —  2.  It 
dissolves  in  oil  of  vitriol  with  reddish-violet  colour,  undergoing  decom- 
position. —  3.  When  boiled  with  dilute  hydrochloric  acidy  it  is  broken  up 
into  philygenin  and  grapo-sugai* : 

OMHWOaa  +  2HO  -  C^IP<0"  +  C^'fl^sQ^. 

This  decomposition  is  not  effected  by  emulsin  or  by  wine-yeast,  but 
when  submitted  to  the  lactic  fermentation,  pliilyrin  likewise  yields 
philygenin  and  the  decomposition-products  of  sugar.  —  4,  Brotmiey 
chlorine^  and  nitric  acid  form  derivatives  corresponding  to  those  of 
philygenin  (p.  526).  Bromophilyrin  and  chloropnilyrin  ciystallise  in 
needles,  ana  are  resolved  by  dilute  acids  into  bromophilygenin  or 
chlorophilygenin  and  sugar.  —  Dilute  nitric  acid  forms  yellow  sillqr 
crystals ;  stronger  acid  produces  crystalline  granules ;  the  boiling  con- 
centrated acid  forms  oxaHc  acid  and  shining  laminae,  with  evolution  of 
carbonic  and  nitrous  acids.^-  6.  Philyrin  is  not  acted  on  by  an  alkaline 
iolution  of  cupric  oxide  (Bertagnini). 

Combinations.  —  Hydrated  Fhilyrin,  —  Pliilyrin  crystallises  from  its 
solutions  in  white,  very  hght,  silvery  scales,  containing  varying  pro- 
portions of  water  of  crystallisation,  which  it  gives  up  over  oil  of 
vitriol,  or  when  heated  to  50°  or  60°  (Bertagnini  &  de  Luca).  Bertag- 
nini formerly  stated  tlie  proportion  of  water  at  4*7  p.  c.  (3  at.  = 
4-8  p.  c). 

Bertagnini. 
Crystals.  mean. 

54  C 324    57-75    5777 

37  H    87    6-eO    6-73 

25  O     200    85-65    86-50 

CMH»«0«  +  3aq 561     10000    10000 

Philyrin  dissolves  in  1,300  parts  of  water  at  9°,  and  freely  in  boiling 
water  (Bertagnini  &  de  Luca).  It  is  insoluble  in  cold  dilute  adds,  but 
soluble  in  warm  acetic  acidy  from  which  it  crystallises  unchanged  on 
cooling  (Carboncuii).  It  is  not  acted  on  by  aqueous  ammonia  or  by 
alkalisy  and  is  not  precipitated  by  metallic  salts  (Bertagnini). 

It  dissolves  in  40  parts  of  alcohol  at  9°,  and  more  easily  in  the 
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hot  liquid;  ioBoltible  in  edwr  (Bertagaioi),  and  in  volatik  mnif<si  mi 

(Carboncmi). 


Frimat^  Nuckua  C«JBP*i  Oxf/^en'miclms  C«IPO^ 
Columbin, 

WnrsTOCK^    Fogg.  19,  2dS;  Btrs,  Jahreshtr^  11,  288* 

Bucins^H.     Mepert.  37,  418.  

Lebourdai3.    iV,  AmL  Chimu  Fhf/B.  24,  G3 ;  ^nrt,  Fkann.  67j  251 ;  J.  /jr* 

Chem.  45,  3C3. 
BoDERKR-    -4?i«.  Pharnu  69j  47  ;  abstr,  P^r/rt.  Cmtr^  1849,  145  j  CAfM. 

Ga^.  1841J,  149  J  A'qp/js  /oAre^Jen  1849,  477* 

The  bitter  constituent  of  columbo-root  from  Mfmhpermnm  jmlrrmfs 
Discovered  by  Wittstock,  Planche  {Bull  Fharm.  d,  289)  h. 
vionsl J  described  a  bitter  extract  under  the  name  of  colut  r. 

It  occurs  in  crystals  in  the  cells  of  tlie  root  (Bodeker). 

Freparation.  The  root  is  exliausted  with  alcohol  of  75  p<  a ;  Iba 
alcohol  ia  distilled  off  j  and  the  residue  evaporated  to  dryness  ovm  i 
wat^r-bath^  The  dry  reaidue  ia  again  takt^n  np  by  water,  and  the 
thick  turbid  solution  thereby  formed  is  shaken  with  ether  so  long  U 
that  liquid  takes  up  colunibin.  The  ethereal  layer,  when  docantecfand 
freed  from  moat  of  the  ether  by  distillation,  deposits  the  greater  part 
of  the  colunibin  in  crystals  as  it  cools  j  the  remainder  crystallises  from 
the  oily  mother-liquor  on  standing.  The  cijstiile  are  ptirified  by 
washing  them  with  cold  ether,  pressing,  and  recryetalUsing  fiom  bal- 
ing absolute  ether,  till  the  whole  of  the  fat  is  removed,  which  is  known 
by  the  complete  sohibihty  of  the  columbin  in  boiling  acetic  add 
(Biideker),  Wittstock  either  exhausts  the  root  with  ether,  leaver  the 
solution  to  evaporate  in  the  air,  and  purifies  the  crystals  by  diasolrm^ 
them  in  acetic  acid ;  or  he  evaixu-ates  to  one-third  an  extract  of  tiM 
root  with  alcohol  of  sp.  gr.  0"8S5,  whereupon  tlio  oolumbiu  crystaUifiee* 
but  in  a  IcBB  pure  staie.  —  IG  ounces  of  the  root  yield  1  dxAOi  of 
oohimbin  (Wittstock). 

Lebourdais  exhausts  the  powdered  root  with  cold  water,  and  aDowt 
the  infusion  to  i>ercolate  through  pnrified  animal  charcoal,  which  taloei 
np  columbin  and  colouring  matter.  The  charcoal^  after  washing  witfc 
cold  water  and  dryuig,  is  cxliauated  with  hot  alcoboh  which  takei 
np  the  columbin  and  leaves  it  in  coloured  crystals  on  evapomtkNi- 
Frolonged  washing  of  the  charcoal  with  water  removes  most  inf  tlie 
bitter,  the  rest  remaining  in  the  charcoal  together  with  neariy  tlw 
whole  of  the  colouring  matter.  When  the  aqueous  solution  ia  atrained 
through  fresh  charcoal,  it  again  gives  up  (he  whole  of  the  coliiabbH 
which  may  bo  extracted  from  the  diarcoal,  after  drvlng,  by  hot  alobbbti 
and  obtained  iu  a  pure  state  by  evaporating  the  solution. 

Properttts,   White  or  tranelucent  prisms,  and  sldild^  needles,  bek 
ing  to  the  right  prismatic  system.    The  ciyatab  are  aiiiMlar  tb  fig.    _ 
but  with  the  addition  of  the  face  m  of  Hg.  5d«    Botwean  Ml  and  u  them 
are  faces  of  a  ^cond  priBm,  too  narti>w  to  bd  meaanrdd.    Angle  ^  :  « 
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s  125^  30' ;  Hit  =  Urr  4:/  ;  n  :  m  =  111''  15' ;  i  :  i"  =  167*  19' ; 
i :  /  =  123°  39^' ;  1 :  «  =  1 19*  l\i\  The  faces  of  tUe  crystals  am  smooth 
and  shining*  There  seema  tab^no  cleavage- plane  (G.  liose^  Fogg*  19, 
441),  Inodofoua,  Tastea  very  bitter.  Neutral.  Melts  like  wax 
when  warmed  {Wittstockj. 

Llebig,  Bodeker* 

ai.  115'                       {P^^ff^  21, 30).  mean, 

4fiC 252      6528 65-45    65'20 

22  H,..,. S3         5-69 6^7     5  98 

14  0 112      2903     .,.      SB-38 28  82 

C«H=^"      ..„     886    10000    ..,.,.,,     100-00    „.....,     lOO'OO 

De^mnposttiom.  Columbia  decomposes  when  heated,  and  hirm  with 
a  smoky  flame,  —  0(1  of  vttrkd  colours  it  orange,  afterward^s  dark-red  ; 
water  tlirows  down  from  the  Bolution  a  mst-coloiircd  precipitate. — 
Columbia  is  dissolved  by  nitric  acid  of  gp,  gr.  1-25  only  when  warmed, 
with  evolution  of  red  vapours,  and  is  partially  precipitated  from  the 
solution  by  wat^er  ( Wittatock),  —  By  f usioa  with  Cfnistic  poiash  it  yields 
a  compound  from  which  acids  throw  down  brown  flocks.  —  It  i^J  not 
decomposed  by  emuktn  (Bodeker). 

Columbia  dissolves  in  mjucoua  alhiUs^  ^nd  is  precipi table  from  the 
solation  l>y  acids*  —  It  is  not  precipitated  from  its  solution  in  alcohol 
or  acetic  add  by  nwutval  acttute  of  Icud^  niitaU  of  ulv&\  or  other 
metallic  saltf*  (Wittatock). 

Columbm  dissolves  in  acetic  mid  of  sp*  gr.  1*04  as  easily  as  in 
boiling  alcohol,  and  crystallises  from  the  solution  in  i-egular  foi'ms,  —  It 
disgolvcs  in  30  or  40  parts  of  boiling  okohol  of  sp,  gr*  0^835,  and  very 
slightly  in  cold  alcohol  and  ethtrj  though  the  solutions  taste  veiy  bitter. 
It  m  soluble  to  a  slight  extent  in  ro)ari7ff  oi7^,  —  It  is  not  precipitated 
from  the  solution  in  alcohol  or  acetic  acid  by  tincture  of  gnlh 
(MlttBtock). 

ApptfuU^  to  Columhin, 

Columbic  Acid, 

BoDEKER.     Ann,  Fhartju  C9,  47. 

Occim,  together  with  berborine  (p.  185)  and  colnmhin,  m  oolnmbo  root* 

The  alcoholic  extract  of  the  root  is  dried  and  exhausted  with  hot 
lime- water,  and  the  filtrate  is  mixed  witli  Iiydrochloric  aciiJ,  not  iu 
excess,  whereby  a  yellow  amorphous  precipitate  is  produced*  Or  the 
turbid  aqueous  solution  t>f  the  alcoholic  extract  is  mixed  with  a  httle 
hydrochloric  acid,  and  the  amorphoup^  precipitate  thereby  thrown  down 
18  removed  by  filtration,  before  it  becomes  mixed  with  berberine-salt. 
The  precipitate  is  freed  from  admixed  be rberine  by  washing  with  water, 
and  from  columbin  by  boiling  with  ether,  which  dissolves  also  a  little 
columbic  acid,  and  the  remaioder  is  dissolved  in  canstlc  potash  and 
treated  with  a  current  of  carbonic  acid,  which  throws  down  a  small 
quantity  of  brown  flocks*  The  filtrate,  supersaturated  with  hydro- 
chloric acid,  deposits  the  columbic  acid  in  white  flocks  which  c^mdeuse 
to  a  pale  straw -yelh>w  imwder  when  wa^^he^l  with  water, 
YOU  xvn*  %  \\ 
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Amorphous  i>owderj  remaimug  in  the  form  of  a  vartueh  on  erapo* 
rating  iti  solutionB.      KeddeiiB  litmui  Btiongly.     Lesm  bitter  \hm 

The  acid  dried  at  40"  loses  2*52  p,  c.  of  water  at  100'',  and  m  mudi 
more  at  115'',  corresponding  altogether  to  2  atoms  (ealc  4*^  |».<i 
HO). 

of  US'*  Bddelccn 
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Columbic  acid  harm  with  flame  on  pktintim  foil*  —  It  i«  not  deocwtt* 
posed  bj  cold  nitrtc  (tcid.  It  dissolves  in  warm  mi  of  vitriol^  and  i* 
precipitated  from  the  solution  by  water. 

The  iicid  ig  nearly  insoltible  in  wahr^  btit  diBsolt-ea  in  dilute  csuftir 
potash  with  pale  brownish-yellow  colour,  —  Aleohohc  neutral  acftM^ 
lead  throws  down  from  the  alcoholic  solution  a  yellow  lead-^salt,  whfcl 
contains  30*19  p,  c*  of  oxide  of  lead  at  100%  but  loses  4*29  pi  erf 
water  more  at  130*. 

Columbic  acid  dissolves  in  almhoi  with  pale-yellow  colour^  fWJ 
slightly  in  cold  e(Aer,  and  more  freely  in  acetic  acid* 


Euxantkic  Acid. 

J,  &TEKHOTTSE  (1 844).     PhiL  MaQ.  25,  322;  Attn.  Pharm.  51,  4I3L 
ih  L.  Eedmakn,    J.  pr.  Chan.  33,  190 ;    Z7.  380 ;    abetr,  ^,  X  Hmm. 

10,  154.  — J, />r.  Cham.  71,  195, 
Lai  KENT.     Ctnnpi.  chim,  184&,  877  ;  abetf.  Compt,  rmd.  26,  03 ;  K^ff^ 

Jahre^hev.  1849,  456, 

DiscoTered  simnltancotisly  by  Stenhonse  and  by  Erdmaniif  md 
more  fully  examined  by  the  latter  chamkU 

Source-  In  puri'ee  (Indian  yellow^  CamtT$  nrin€\  a  colotuiiir  OiM 
of  doubtful  origin,  impoi-ted  from  India  and  China,  in  whidi  if  oecort 
«a  magnesia-salt,  amounting  to  about  50  per  oeiit.  of  tbe  pQmi 
f Stenliouse),  On  the  oHdu  ol  purroe,  ii«e  Guibo^rt  (  JEmt.  mitmi.  14,  18,  imI  W^ 
B^ika,  iJ.pr.  Chcm.  33,  248),  md  St«iiliouie  ftnd  Eidnivim  ii<»,  HL"^,  H  ooms 
in  coinmerce  in  two  varletieB,  crude  pnrree  and  Jauns  Indim  pirjK 
the   latter  of   which   appears   io  he  obtained   by  l>oiliD^  tlM  Cl«# 

f)nrn^  with  water,  and  mbuiig  the  reaidue  with  carbamate  of  mmi ' 
Knlmuiinj, 

PreForutimi,    Purree  IB  boiled  Yvith  water  m  t<mg  u  h  gitii 
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colouring  matter^  and  the  residoei  is  deconopoeed  by  Leatuig  it  ^*ith 
diltite  hydrochloric  acid,  whereby  a  clear  solution  is  obtaiued,  which 
depoeits  euxanthic  acid  on  cooling.  The  aqueous  dei^oction  cotitaiti»  ohloride 
of  pot4Lisi[im  aiid  n  black  piteby  pubi^tauce  kartng  an  eicrementitiou^  odoiif  (on, 
one  oecaaifin  this  Itist  hodj  waa  replaced  by  bcnatoate  of  poLttili),  together  with  amaU 

quintitiet  of  euianthat«  of  magnesia.  The  mother-Uquor,  filtered  from  the 
actd  which  is  deposited,  yields,  when  evaporated,  a  little  euxanthic 
acidj  but  contaminated  with  euxanthone.  The  acid  is  washed  with 
cold  water  aud  recrystallised  from  alcohol,  to  remove  magoesia  and 
adherinjp^  org^amc  subBtancesi,  and  in  then  converted  into  pure  crystal- 
lised ammonia-salt,  the  boiling  solution  of  which  is  decomposed  by 
hydrocbloric  acid,  whereupon  the  euxanthic  acid  is  deposited  on 
(XKjIing,  and  must  be  recrystallised  from  alcohol  (Erdmami),  Sten- 
house  boils  purree,  cut  in  small  pieces,  with  water  containing  a  large 
quantity  of  acetic  acid;  filters  from  dark  brown  flocks  and  other 
J ni purities ;  adds  to  the  filtrate  neutral  acetate  of  lead  so  long  as  a 
brownish-yellow  bulkj^  precipitato  is  thrown  down  ;  washes  the  preci- 
pitato  wntb  cold  water ;  and  decomposes  it  with  hydi*osulphuric  acid ; 
then  boils  the  uaass  with  alcohol,  and  filters  from  sidphide  of  lead*  On 
cooling  the  alcoholic  solution,  cuxmitldc  acid  crystallise!!^,  but  as  it 
atill  contains  a  large  quantity  of  magnesia,  it  is  dissolved  in  a  hot 
solution  of  carbonate  of  8oda ;  the  solution  is  filtered ;  the  filtrate  is 
decomposed  by  hydrochloric  acid ;  the  euxanthic  acid  thereby  thrown 
down  is  washed  with  cold  water,  pressed,  dissolved  in  hot  water, 
and  ^gain  precipitated  with  neutml  acetate  of  lead ;  and  the  precipitate 
decomjK)3ed  by  hydroeulphuric  acid,  and  boiled  out  with  alcohob  The 
add  which  crystalliees  from  the  alcoholic  solution  is,  lastly,  purified 
by  recrystallismg  it  five  or  six  times  from  alcohol. 

Euiianthic  acid  thus  obtaiued  contains  2  atoms  of  water,  which 
may  be  expelled  by  heating  to  130°. 

Fropertim    See  Uydrated  Euxaathic  acid  (p.  532). 
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Erdrannti  proposed  the  formnla  0*^^*0-* ;  Stenhouflc,  C^WO^^  i  OCTliftrdt^ 
(If*  J.  JPhiirm,  10,  167)  the  one  oboro  git-on,  which  was  confirmed  faj  Lnu- 
fvnt'i  experiments  (C^mpt  Chim.  1840.  377)t  &rid  wa«  afterwards  adopted  hj 
Erdmann  himself  (J.  pr.  CAem.  71,  1^5)*  —  The  formntion  of  hamttthiouio  acidt 
together  with  euiauthoneT  bj  the  liction  of  oil  of  Titriol  on  emanthic  aeid,  and  like^ 
wise  the  fonn&Lion  of  t<?rc:hlore(ixanthone,  C^CPH'O",  on  diEEohiog  bichtoreiuantliie 
;^ijd  in  oil  of  Titnol*  throw  doubtT  if  not  npon  the  empiricnl  oorrectncift  df  thii 
IbrmnlA,  at  ]cn.st  upon  the  relation  betw*ecn  euumthono  (p.  181)  and  cusnuthic  acid 
wliieh  it  eeeais  to  cxpreBs  (Kr.). 

Decompmkhm,  1.  Euxanthic  acid  hums  with  bright  flame  on  plati- 
num foil  (Erthnann),  —  2.  It  melts  "When  hcattd  to  IGO*  or  180**^ 
I«volvmg  C4irbonic  acid  and  water,  and  is  converted  into  euxanthone, 
^*hich  sublimes  at  a  stronger  heat  (ErJmann;  Btenhouee).  In  this 
reaction  no  other  product  than  carbonic  acid  and  \\  ater  is  ovolf^ed  i 


C«II«0^  «  C«n*3oi*J  +  200*^  +  6II0  (Laurent). 
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In  a  stiblimati(5n  apparatus  the  acid  partially  carbonleas,  and  jidds  kn 
abundant  Bubliniate  of  ouxanthone  {StenhouBe)*  —  3*  It  diflsolvea  freely 
In  oil  ofvitnoij  becoming  hot,  and  forming  a  yellow  or  reddish -yelluw 
solution,  without  evolution  of  gas ;  after  some  time  the  solution  solidi- 
fies to  a  pulpy  mass  of  eustantbone,  whilst  hamathbnic  acid  remains  ia 
solution  (Erdmaun).  Tiio  filtrate  reduces  alkaline  solutions  of  cnprie 
oxide  {W,  Schmid,  Ann.  Pharm,  93,  88). 

On  diluting  tbe  ^oUitioii  in  sulphurio  ^dwitli  ^^ter,  sepuaiimg  the  prectpitaltd 
euxaiitlione^  and  ftaturdting  the  Hltrato  With  CAfbona^  of  Imtjttk,  %  yellow  liquid  c&ik- 
tamtng  ban^ta  ia  obtaliti^d,  wliicb  when  evaporated  deposits  brown  flockt  iind  turn* 
acid.  VYUeri  eraporated  in  a  vaouumi  it  leaves  Erdmanu'i  hanutikionatg  qf  ha^eyia  in 
th&  form  of  a  brown  gutn  containing  3143  p,c.  of  barjta,  from  \%  ^olulion  of  wbk^ 
bosb  acetnte  of  lead  throws  down  &  jellow  amorphous  leftd^salt  oontaiiiiDf  IS'lft 
p.  e.  C,  1  16  U.,  1S75  O  ,  6  82  SO',  ajod  62-38  FbO.  Tim  aqneouA  hamaiMcait 
acid,  S4>parated  from  the  lead-ai^t  bj  hjdroiulphurio  acid^  fox^os  m  retj  acid  fjnf 
(Krdmanu). 

4,  Euxantliic  acid  is  conrertjed  by  bromine  into  bromouitantliic  acid 
and  by  aqueous  chtorijie  into  chloreuxanthic  acid-  Excess  of  chloniK^ 
converts  it  into  a  yellow  lewder,  the  brown  solution  nf  which  in 
caustic  ammonia  or  its  carbonate,  does  not  yield  crystals  (Erdmann). — 
5,  Alcoliolic  enxanthic  acid  Is  converted  into  euxanthone  on  pas^jto; 
hydrochloric  acid  gas  into  it  (Erdmann). 

6.  Cold  nitnc  acid  of  sp.gr.  I'Sl  converts  euxantbic  acid,  on  &iliHi* 
ing  for  2-i  hours,  mto  uitroeuxanthic  acid  without  dissolyiii^  it 
Traces  of  oxalic  acid  are  also  formed.  When  enxanthic  acid  is  Ut^^nd 
with  nitric  acid,  a  violent  evolution  of  ffas  takes  place,  and  a  daric  rtd- 
dish-yellow  solution  is  formedj  wliicn  deposits  coccinonic  add  « 
cooling,  and  contains  also  oxalic  acid.  By  prolonged  kMHng,  strplmk 
acid  m  produced,  but  ultimately  ihe  liqnid  contains  only  oxalic  wM 
Erdmann).  See  xi,  230.  Purree  heated  w-itb  pnre  nltrii;  arid  jUMb  attebxiemaL 
and  with  nitric  ^id  containing  h^draoblorie  acid  »  liurgo  quantity  of  WiJie  mi 
(E,  Kopp,  CompL  chifiK  1849,  153). 

^rdmRTMs,* »  cfycctnonk  m^id  fonna  yellow  crptaliine  gpiiiiulci,  eonuimng  3M*i 
44-5  p.c.  C,  and  1-09  to  207  H.  i  ii»  ecarlet  pola«h-«jilt  containi  Wi^  ^9,4 
poloah,    Prohftblj  a  mixture  of  TaHoui  nitro-acida. 

7.  Enxanthic  acid  is  decnm posed  l»y  boiling  with  i^jriVf^  <tftna»^omm 
and  s^itlphmic  mtd^  with  furnialion  of  formic  acid  (StenhtJU^c).  —  8L  It 
dissolves  in  melted  htfdrtite  of  ^mtmh,  with  scarlet  colour,  aiid  b  fW» 
cipitated  by  acids  in  the  form  of  a  resin  (S  ten  house).  —  9-  Tbo  acM 
d^ies  not  reduce  aihdim  Botutimi  of  cnprie  ta-id^  (W.  Schiiud|  Im. 
Phamu  93,  88). 

Cmihinaiiom.  —  With  Wuter*  —  A.  Il^dratcd  Etijmnikic  acid, 

a.  With  2  ai.  Wat^r. — Crystallises  from  alcohol  in  r'-  --iir* 
yellow,  shining  needles,  which  give  olT  4*35  p*  c.  of  u.:  "^ 

(Krdmaun).     Tastes  sweetish  at  drst,  and  aftenvards  slig-ttuy  unicf. 

c^sn^^o" \m iKtia 
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b.  With  0  at  Water,  —  The  euxanthic  acid  precipitated  from  the 
ammotim-sult  by  hydrochloric  acid  loaee  10*08  p,  c«  of  water  on 
drying  (Erdmann), 

C«ni»05*  ,.,.,.»Mu ^*S    ,„ 89^2 

6  HO M    «.       lOB     1093 


O-H'^0^  +  Bt^. 
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B.  Aqueous  solttti'on,  Euxaiithic  acid  is  nearly  iilaolublc  in  cold 
I  water  and  rather  more  soluble  [easily  soluble  (StcnbouBc)]  in  boiling 
I  water  (Ei^manii), 

C*  Wiili  Saltfabk  I3as€9.  —  Euxantliic  acid  fomis  with  bases  salts 
I  represented  by  the  formula  C**H^"'MO" :  they  frcqueatly  contain 
I  water  of  crystallisation,  even  after  dt*ying  at  lOO""*  Lntirent>  formulio 
.  {pmnpi  ehrm^  1810,  377)  liere  ftfIopU?d  differ  from  those  of  Gcrlidi-dt  {Traile,^,  7^8), 
I  m  wKich  the  potn^h  luid  ammc>ui&-Balt>i  dried  at  100^  a^te  eiippoeiHl  to  be  fluliydi^us. 

The  acid  di;^so1ves  easily  In  caustic  alkalis  and  their  cai'bonates, 
eliminating  carbonic  acid  from  the  latter.  The  euxanthates  of  the 
fixed  alkulis  and  of  ammonia  dissolve  very  easily  in  pure  water, 
but  are  nearly  insoluble  in  strong  solutions^ of  alkaline  carbonates 
(Erdmaun),  The  aqueous  acid  does  not  precipitate  tsalts  of  limej 
bar^'ta,  strontia,  raagnesia,  or  silver  (Stenbouac),     The  soluble  salts 

I  of  euxanthic  acid  form  with  most  metalhc  salta  yellow  precipitates 
w^hich  are  soluble  in  pure  water  but  insoluble  in  the  liquids  in  which 

I  they  are  formed.  They  precipitate  chloride  of  i^anum  and  caldunt 
yeUowish  wliite  and  gelatinous  ;  the  su^phtftts  of  maMfjanese^  nicM^  and 
zinc^  lemon -yellow ;  and  throw  down  from  f€rrot4s  aidphate  a  white 

J  precipitate  quickly  turning  greenish  brown,  ahnost  black,  and  from 

i ferric  guipkaie  a  black-green  precipitate^     They  precipitate  corrosive 

\guMitmite  yellowish  J  after  some  time  only,  and  niirate  of  siiuer 
yellowish  and   gelatinous,  the  latter  precipitate   turning  brown  on 

I  exposure  to  li^nht,  and  dissolving  when  washed  with  cold  water 
(Erdinann).  —  The  stilts  of  euxanthic  acid  are  decomposed  by  mineral 
acida,  and  ]e^s  cunipletely  by  acetic  acid,  with  separation  of  crystalline 
euxanthic  acid  The  sulution  of  cuxanthate  of  potash,  mixed  with 
a  large  excess  of  potash  and  heated  to  boilings  yields,  on  addition  of 
hydrochloric  acid,  an  amorphons  semi -fluid  precipitate,  which  partly 
jioata  on  the  liquid  in  oily  drops,  and  is  gradually  transformed  into 

I  cryBtalUne  euxanthic  acid.     When  heated  in  an  open  veseel,  the  salts 

I  give  off  yellow  vapours  of  euxanthon©  (Krdmann). 

EmanthaU  of  Amnonia. — ^  Crude  euxanthic  add  m  treated  with 
excess  of  string  aqueous  carbonate  of  ammonia  at  a  gentle  beat, 
wbereufxin  the  acid  dissolves,  with  evolution  of  carbonic  acid.  The 
solution  on  slightly  cooling  deposits  an  abundance  of  the  crystalline 
ammonia-ealt,  which  is  nearly  insoluble  in  excess  of  cai-bonate  of 
ammonia;  it  must  be  collected,  washed  with  aqueous  carbonate  of 
ammonia,  pressed,  and  dried  over  oil  of  vitrol,  —  Sm all »  flat,  yeUow 
fihiniog  needleB.     At  120**  it  loses  weight  slowly  and  coEtinuouely 
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EuxanthtU  of  Potmh.  Obtained  by  dissolving  euxanthic  ftcid, 
T;\'ith  the  md  of  a  gentle  heat^  in  aqueous  bicarbonate  of  potadl, 
washing  the  pale  crj^atalline  scales  deposited  on  cooling  with  dqueom 
carbonate  of  ammonia,  to  romovo  adhering'  carbotutts  of  poUAt 
pressing,  and  drj'iug  over  oil  of  Titrol  (Ei-dmuim), 
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^uxanthttte  of  Mfif^ntsia*  Forms  tlie  principftl  ronsiituerit  of  mrfm. 
The  aqueous  acid  and  its  ammonia-salt  do  not  precipitate)  mA|^€db- 
salts,  but  a  solution  of  sulphate  of  magnesia  mixed  with  sal-ammoiisie 
and  ammonia  produces  in  moderately  dilute  aqueous  euxantliale  of 
ammonia,  a  pale  yellow  slimy  turbidity^  and  after  a  few  mitiittetf  tin 
mixture  solidifies  to  a  reddiBh-yellow  transparent  jellvj  which  aflr^ 
wards  becomes  crystalline.  Shining  jellnw  ctystalUne  'powder,  loni^ 
la  95  p,  c.  of  water  at  130"  (8  at.  =  12*9  ;  10  at.  =  UB  p.  e,).  — b 
the  crystalUnc  state  it  is  nearly  irisolable  in  boiling  water  (ErdrnmiV 
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Erdm&nn  found  9 '2  ftnd  ©'57  p.  c.  IfgO  in  imotlier  pfepftiwtion. 

FtiJ^anthate  of  LmtL  —  a*  Bmk.  —  Obtained  by  precj|i«tAtt&f 
alcoholic  cux^anthie  acid  with  aa  alcoholic  solution  of  neuCnl  (€r 
basic)  acetate  of  loud,  washing  the  orange 'yellowj  tiomewhat  geUtia* 
oua  precipitate  repeatedly  with  boihug  alcohol  and  drying  it  at  lOO** 
The  Bait  melts  when  strongly  heated^  and  yields  a  subUmal^  of 
enxanthono  (Stenhouse), 
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b,  NmtraL  —  Obtained  la  yellow  spotigj-  fioeks  by  prmpitatiif 
euxanthato  of  ammonia  with  nitrate  of  lead  at  the  boOiti^  bstl 
(Erdmann). 
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Eitxanthate  of  Copper.  —  Sulphate  of  copper  throws  down  from 
aqueous  euxantnate  of  ammonia,  at  medium  temperatures,  a  yellow 
l^latinous  precipitate,  which  converts  stronger  solutions  into  a  pasty 
mass,  and  settles  in  a  pulverulent  form  when  the  liquid  is  heated.  — 
After  drying  it  is  brown  and  triturable  to  a  yellow  powder.  —  In  the 
moist  state  it  dissolves  freely  in  pure  water,  but  not  in  presence  of 
cnpric  sulphate  ^Erdmann). 

Eoxanthic  acid  dissolves  veiy  freely  in  boiling  alcohol  and  ether.  It 
18  precipitated  from  its  alcoholic  solution  in  the  crystalline  form  by 
water  (Stenhouse). 


Oxy-hromine-mcleua  C^Br'H?'©". 

Bromeuzanthic  Acid. 

C«Bi*EPW  =  C«Br«H»«0»  0*. 

Ebdmank.    J.  pr.  Chem.  37,  894. 

Acide  euxanthique  hihromi  (Laurent). 

Formation  and  Preparation.  Euxanthic  acid  suspended  in  water  is 
agitated  with  excess  of  bromine,  and  the  yellow  pulverulent  product  is 
collected  on  a  filter,  washed  with  water  and  cold  alcohol,  and  dissolved 
in  boiline  alcohol.  On  cooling  the  solution,  the  greater  part  is  de- 
posited, but  a  portion  remains  in  solution,  and  is  obtained  as  an  amor- 
phous acid  on  evaporation. 

Properties.  Yellow  crystallme  powder,  ^ving  off  3*1  to  4  p.  c.  of 
water  at  ISO"*.  On  evaporating  the  alcohohc  solution,  and  sometimes 
also  on  precipitating  the  salts  with  hvdrochloric  acid,  amorphous 
microscopic  globules  are  obtained,  which  likewise  occur  mixea  with 
the  needles  of  the  crystallised  acid. 
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Bromeuxanthic  acid  forms  with  oil  of  vitriol  a  solution  from  which 
water  throws  down  bromeuxanthone  in  the  form  of  a  yellow  powder. 
—  With  bases  it  forms  «a/to,  whidi  are  for  the  most  part  gelatinous. 
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I  amtuooia-salt  ie  formed  by  difisolTiDg-  the  acid  in  aaoefni 
m  thld  ^lutioQ  Lydrodiloric  acid  generally  throwB  oowb  tbe  ftolbi 
iiie  cryeUUine  form  ;  but  on  one  occasion  Erdiuaon  oblained  ft  precf^ 
tate  which  deliqaeeced  to  a  vi&cid  synip  at  50^,  and  dried  up  to  glMf 
amorphous  parlicleB,  only  slowly  soluble  in  ammonia,  and  aftcnrafo 
yielding  the  amoiphous  acid  by  precipitation  with  hydrochloric  adi 

The  solution  of  brommxayithaU  of  ammonia  immodiately  yield*  wrii 

carbonate  of  ammonia^  a  g*?latlnou9  precipitate,  in  which  ncetilc*  f  t, 

»f+**r  some  time,  till  the  eutire  precipitate  becomes  dlstinctlY  cmrti* 

The  cr^^stuls,  collected  on  a  filter,  dried  over  oil  of  ritrw^l,  t^ 

Ived  in  water,  exhibit  tbe  following  ix^actlons,     Bicarhtm^  f 

m  produces  a  yellow  curdy  precipitate,  mfide  up  of  t<>agh  thnm 

omaU  of  soda  iDi  mediately  forms  a  eliif  jell^*,  which  disiiolves  mia 

iicd,  aiid  re-appears  in  the  Don-crystalline  state  on  cooUug;  ciSir^' 

barium  produces  a  yellow  jelly  in  which  mlcroBOopIc  globDira  m 

.  after  some  weeks ;  chloride  of     agntMiutA  muLed  with  sal-*B- 

;  and  ammonia  forms  a  yellow  j    ly ;  ac€tate  of  lead  an  mm^- 

luwj  and  sulphate  of  copper  a  yellow  jellyi 

Amorphous  bromeuxauthic  acid  dissolTes   in  alcohol  mncli  nw^ 
aly  than  the  crystalline  Tariety. 


Ox^-Qhlorine-mcku^  CW1'H>«0"- 

Chloreuxantliic  Acid, 
C^Cl>ff*0"*  ^  C*'cra>*0",0*- 

ERBM^iNir-    /.  pr,  Chtnu  37,  392. 

Enxanthic  acid  is  suspended  in  water,  and  chlorine  is  fiM' 
through  the  liijuid,  till  the  acid  no  longer  appears  crystaifiMi,  ^ 
becomes  ffocculent.  'V\'iieii  the  rmrfnt  of  chlorino  is  co^n tinned  too  !•♦ 
nnolbcr  product  i»  fonned  (p^  532).  When  the  flocks  arc  CoUecte<i  « • 
filter  and  crystallised  i-epeatedly  from  alcohol,  unchanged  cnsMi^ 
acid  reraains'in  the  mother*liquors. 

Golden -yellow,  shining  crystalline  scales,  which  give  off  thdrwilc 
of  firystallisation  at  IW. 

42  C. 262  48-^3    „ 4SiH 

2  CI «  71  13  79  .„„„.  14*41 

16  E    16 311     3  08 

22  0 -. 176  »  34-17 S3  87 

C«a'Hi"0=»    .../  MS lOOOD    .„**...    lOOOO 

hj  Gerhardt  (N.  J.  £harm.  10,  158). 

Dfcompo^ithns*     Chlorcuxaiithic  acid  fornix  with  eil  i^f  tiinM  i 

solutioti  from  which  wuter  throws  doisTi  chloreuxauf' .  ■.: 

the  form  of  a  yellow  powder.  The  Bupematant  liquid  is  free  bom  bjdio* 
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chloric  acid,  but  holds  in  solution,  besides  sulphuric  acid,  an  acid  con- 
taining chlorine  and  sulphur,  and  forming  a  soluble  salt  with  baryta. 

Combinations.  Chloreuxanthic  acid  is  insoluble  in  water. 
r  It  forms  with  bases  the  chhreuxanihates^  which  are  gelatinous  preci- 
pitates, or  are  thrown  down  as  such  when  their  aqueous  solutions  arc 
mixed  with  excess  of  alkaline  carbonates.  The  yellow  solution  of  the 
acid  in  caustic  ammonia  is  converted  by  caustic  ammonia,  the  fixed 
alkalis,  and  their  carbonates,  into  a  transparent  jelly,  which  afterwards 
becomes  crystalline  when  carbonate  of  ammonia  or  potash  has  been 
employed.  The  ammoniacal  solution  yields  orange-yellow  gela- 
tinous precipitates  with  chloride  of  barium^  acetate  of  lead^  nitrate  of 
nickel^  and  sulphate  of  copper;  yellow  gelatinous  precipitates  with 
sulphate  of  zinc  and  nitrate  of  silvei' ;  a  brown  jelly  with /emc  sulphate. 
None  of  these  precipitates  afterwards  become  crystalline.  They 
dissolve  in  a  large  quantity  of  water,  and  cannot,  therefore,  be 
w^ashed. 

Chloreuxanthic  acid  dissolves  with  difficulty  in  cold,  freely  in 
boiling  alcohol. 


Oxtj-nitro-nucleus  C«Xn"0". 

Nitroeuzanthic  Acid. 

C*»Nir'0««  =  C«XH"0",0*. 

Erd^iann.    J,  pr.  Chem.  37,  400. 
Aeide  euxanihique  mtrS. 

Dry  euxanthic  acid  dropped  into  cold  nitric  acid  of  sp.  gr.  1'81 
becomes  converted  in  24  hours  into  a  pale-yellow  granulo-crystalline 
deposit,  surmounted  by  a  yellowish-red  liquid.  The  deposit  is  collected 
and  dissolved  in  boiling  alcohol,  from  wnich  the  greater  part  of  the 
acid  separates  on  cooling. 

Microscopic,  foliated  crystals,  of  a  pale  straw-yellow  colour. 
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Nitro-cuxanthic  acid,  when  heated  with  nitric  acid,  is  converted 
into  coccinonic  acid,  with  simultaneous  formation  of  oxalic  acid 
(p.  532).     It  dissolves  very  slightly  in  water. 

The  salts  of  nitroeuxanthic  acid  explode  when  heated.  —  The  acid 
dissolves  in  aqueous  carbonate  of  ammonia  and  carbonate  of  potash  with 
yellow  colour :  strong  solutions  solidify,  on  cooling,  to  a  clear  jelly. 
Which  gradually  contracts  and  afterwards  becomes  crystalline.  The 
jelly  produced  by  caustic  ammonia  is  transparent  and  quite  amorphous. 
The  neutral  ammonia-salt  forms  with  the  chlorides  of  barium  and 
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caktwnj  yellow  precipitates,  soluble  in  a  large  quantity  of  water :  witl 
acetaU  of  Imd^  leraon-jellow  i  with  ferrom  suiphate^  reddisli-browii ; 
with  ferric  sulphate^  pule -brown ;  witt  nitrate  of  nickel  and  suJphatt  of 
copper^  yellow ;  with  nitrate  of  silver^  orange-yeUow*     All  these  pte- 

cipitates  are  gelatinous. 

Mtroettxajiihate  of  Lmd,  —  The  precipitate  thrown  do  wo  b  j  acetak 
i»f  lead  from  the  ammonia-salt  of  nitroeuiauthjc  acid  is  washed  wtth 
boiling  water*  It  forms  when  dried  a  reddish-yellow  ^lasay  i 
having  a  conchoYdal  fractnre* 

mi  ISO*.  Enlmmaii, 

,,„»,a^.*..     »6t    35  24  ........     84*84 

, np       14 195 

„.».. 17    «37 »i38 

,M .,..     2aS    2009 

SFbO  ,, 524    ..,*^«  81*55  ........    32  13 
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Nitrocuxautliic  add  dissolves  very  Blightly  in  ulcokoij  eireo  ftfc  tfa* 

boiling  heat. 


Pnmat^  Nmkm  C*"H**;  Oxtf^en-nmkus  C*»H»*0**. 

Beta*erythrin< 

(Appendix  to  ziUj  150-) 

MEKsCHcrmiN.    Par*  Sec,  BulL  1864,  424  |  ZnUtkt.f  Chsm.  8,  Ul 
LAMPABXEit*     Ann.  Fharm.  1S4,  243. 

Oocufi  iji  ft  dwarf  vniiety  of  Eo^mlUtfi^/Qrnm^  the  ordiJaarjr  Tuiotjoi  pf  wkkk 
contdin  eijLkric  &cid  (xii,  S81) . 

Preparation,  The  lichen  ia  digested  in  thin  milk  of  lime  for  m 
hour  at  the  ordinary  teraperatnre,  the  liquid  is  filtered,  and  the  teeidoo 
is  presstMi  and  again  treated  with  milK  of  lime>  The  Bolutionstm 
precipitated  with  diinto  sulphuric  arid,  and  the  precipitate  (which  0 
heavier  and  leea  gelatinous  than  when  thrown  down  by  hjdroc.hlorio  or 
carbonic  acid,  owing  to  adinlxed  snlphate  of  lime)  i^i  washed,  iiroiiaedf 
and  exhausted  with  alcohol,  from  winch  betii-t»rythnn  cryataUifwe  on 
careful  evaporation  (Laraparter)-  The  alcoholic  solutioQ  must  not  b» 
heated  above  40^*  or  50"  (Menschutkin). 

Air-dried  beta-erythrin  loses  water  of  cryatalliaatlon  at  lOQ', 

Fwjpmm,    Wiite  ciystalltiie  powder^  or  indistinctly  ciya 
globules*    Scarcely  reddens  litoius.    When  dry  it  {b  pennuiQiil  iai 
air.    Melts  at  115°  to  11G%  evolving  carbonic  ftdid  uq^o»^(L 
parter),     Ordiniuy  eiyihrin  melts  at  18?®,  and  ovol?^  OirbGOUG  \ 
only  at  temperatures  abovo  200°* 
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Lamparter  supposes  beta-crythrin  dried  at  100*  still  to  contain  1  at.  water.  — 
Homologous  with  erythric  acid  (xii,  381)  ? 

Decompositions.  1.  By  fusion  (see  above).  Beta-erythrin  meltB  on 
platinum  foil,  and  burns  with  bright  flame  when  more  strongly  heated. 
—  2.  Moist  and  impure  beta-erythrin  turns  red  in  the  air,  —  3.  When 
boiled  with  water  it  is  resolved  into  orsellinic  acid  and  beta-picro- 
erythrin : 

C*2H«0»  -  C»«H808  +  C«H"0". 

By  boiling  with  strong  alcohol,  orsellinate  of  ethyl  (xii,  373)  is  obtained 
instead  of  orsellinic  acid.  —  4.  Solutions  of  beta-erythrin  in  aqueous 
alkalis  leave  on  evaporation,  amorphous  products  and  carbonates,  the 
beta-picroei-ythrin  first  formed  being,  doubtless,  resolved  into  carbonic 
acid,  erythroglucin,  and  beta-orcin«  —  5.  Beta-erythrin  acquires  a 
transient  deep-red  colour  by  contact  with  solution  of  chloride  of  lime. 
It  reduces  nitrate  of  silver. 

Combinations.  With  Water.  Crystallised  beta-erythrin  loses  4*60 
p.  c.  (Lam[)arter),  4*51  p.c.  of  water  at  100^  (Menschutkin)  (2  at.  = 
;3-96p.c.  no.). 

It  is  nearly  insoluble  in  water,  but  easily  soluble  in  aqueous  alkalis 
and  alkaline  earths. 

Basic  acetate  of  lead  throws  down  from  the  (ammoniacal  ?)  solution 
a  white  jelly  which  cannot  be  obtained  pure,  even  by  prolonged  wash- 
ing (Menschutkin). 

Menschutkin. 

42  0 252    29-72    275 1 
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Beta-erythrin  dissolves  easily  in  alcohol  and  ether. 


Appendix  to  xiii,  150. 

Beta-picroerythrin. 

A  solution  of  beta-orythrin  in  alcohol  boiled  for  four  or  five  houm, 
is  no  longer  precii)itable  by  water ;  and  on  distilling  off  the  alcohol 
and  dissolving  the  residue  in  water,  orsellinate  of  ethyl  crystallises 
out,  whilst  beta-picroerj-tluin  remains  in  solution.  The  latter  body  is 
freed  from  traces  of  beta-orcin  by  treating  it  with  ether,  and  may 


540  PHIMAKY   NUCLEUS  C^^. 

be  erj^taUisecl  from  Rolutiou  iu  a  very  sBiail  quantity  of   l»oiliiig 
water, 

Concentricallj  arranged  needleSj  tritwrable  to  a  Tery  light  powden 
Has  a  slightly  acid  reaction. 

Uri^d  ai  100"  &r  omt  oil  offtitriol^  mea», 

26  C ISfi    »..» 5S^20  ...,„.  68-20 

16  H    ..».      le 6  0?  _ „  6  34 

12  0 06     . »      S5'83  ,..  8537 

Cr^HWOia     __     268    .,. *...     lOO'OO    ,...„ 100*00 

DiFere   from  picroeiytlirin    (xii,  380}   in   contftuung    CFH*  mcate  aad   2110 
a* 

Beta-picroerj'tlinn  is  resolved  by  boiling-  witli  a  larpe  quantity  of 
han/la-wutcj'  into  carbonic  acid,  ©rythroglocin  (xii,  885),  and  bota-ciciit 


atrtF 


(xiii,  150).  When  a  Urge  eieets  of  barjtfc  i»  employed i  tlieec  producta  afe 
colaurod,  but  when  the  baryta  is  not  in  eipess  tbej  JiTe  obuunecl  nearly  oolot 
Beta-picToerythrin  producca  with  bromine-imxtcr  a  yellow  precipil 
Boluble  in  ether ;  it  is  not  afected  by  builing  tinciure  of  iodine,  *^l% 
assumes  a  transient  red  colonr  Tvitb  chloride  of  lime,  —  NitraU  of  gikvr 
throws  down  from  ammoniatral  beta-picroerytlirin  a  reddish  [>recipitatCT 
from  which  the  metal  is  reduced  ou  warming'- 

Beta-iJicrocrythrin  dissolves  veij  easily  in  waler^  aqueoufi  itikalit^ 
and  barifta-waler.  The  aramoniacal  solution  yields  a  white  predpitato 
with  basic  acetate  of  lead*  —  It  disjsolves  very  easily  in  alcoholf  T^iy 
Blight iy  in  ether  (Lampartor ;  Menschutkin). 


Medullic  Acid. 

'  K.  Etuerts.    Pharm,  Vwieij.  %  330  ;  N.  Br.  Arch.  104,  120, 

A  fatty  acidy  which,  according  to  Eylerts,  occurs^  together  with 
palmitic  and  oleic  acid,  combined  with  glycerin,  in  beef-marrow.  It 
IB  obtained  by  saponifying  the  fat^  decomposing  the  soap,  atid  tiratibg 
the  fatty  acids  according  to  Heintz's  method  (xti,  210),  going  down 
in  the  fet  portions  of  the  magnesian  precipitates,  lis  meltiiig-pomt 
ia  72'5\  and  is  not  raised  by  recrj^stallisation. 
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Bryoretin* 

Walz,     K.  JahrL  Pharm.  9,  223. 

Aqueoufi  bryomii  m  resolved  by  boiling  witli  diluto  fiu!t>huric  acid 
iiito  Biigar  and  a  yellow  rt^slo^  which  is  separated  by  digpstioa  with 
ether  into  a  soluble  portion,  brjoretiti,  and  an  iriaohiblo  portion,  h^dfO' 
hrgortiin.     Both  bodies  a  I'D  amorphous  ► 


Bryoretm*^ 
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3S  H  877 
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Glucoside  o/Br^or^in, 

Biyonin. 

G.  F*  Walz.  N.  JahrL  Phann.  2,  G5,  and  217;  M  Br.  Arch.  06, 
150;  Chem,  Centn  1859,  5;  Pharm.  Vmtelj,  7.  ^bO,  —  N.  JahL 
Pharm,  16,  8. 

The  bilterprindple  of  Bryonm  ^Iha  (iTftn^bucb,  ^iii  [2],  37)*  —  T)ie  iubatim(*o 
fcnmieflj  described  ai  BryotiUin  is,  according  to  Walz'a  laicr  stfttemonts,  a  miitur* 
contikiiiing  fnt. 

VilaUSj  Fr^my,  and  Chevallier  (J.  Chhn.  m^d.  I,  3"45)  described  as 
bryonin,  a  bitter,  indiatmctly  crystalline  body  soluble  in  water,  obtained 
by  precrpitallng  tbe  sap  of  the  root  of  Br^joma  tiiha  with  ammonia,  and 
evaporating  the  fdtrate.  Vauquelia  {Ann.  du  Mt(.<i.  8,  80;  BerL  Jahrb. 
1807,  14)  and  PuIong{j;  Pkarm.  12,  158)  described  under  the  saiuo 
msoie  the  portion  of  the  inspissated  eap  soluble  in  alcohol  and  waterp 
Brandes  &  Firnhaber  {Br.  Arch,  3,  S56)  precipitated  the  aqueoua  snln- 
tion  of  the  alcoholic  extract  with  basic  acetate  of  lead,  evaporated  the 
filtrate  freed  from  leail,  and  described  as  bryonin  the  portion  of  tlio 
residue  soluble  in  alcohol,  but  obtained  no  substance  exhibiting  cha- 
racteristic  reactions.  They  found  also  in  bryony  root  a  reain  soluble, 
and  another  resin  insoluble  in  ether, 

Scbwerdtfeger  (Ja/irb.  pr.  Pharm.  7,  22S)  obtained  fi'om  the  fresh 
root  of  Bri/onta  diotca  (by  exhausting  it  with  water  aud  alcohol,  pre* 
cipitating  with  basic  acetate  of  lead,  and  decomposing  the  jDreeipitate 
with  hydrosalphiirie  acid)  tufts  of  pearly  needles  containing  nitmgen, 
and  having  a  bitter  and  acrid  taste.  The  body  dissolves  in  water  and 
dilute  acids,  from  which  it  is  precipitated  by  ammonia,  and  is  golnbb* 
also  in  alc^lhc^^  but  not  in  ethcn 
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Preparation.  An  alcoholic  extract  of  the  dried  root  is  exhausted 
with  cold  water;  the  solutioii  is  pi^cipitated  with  basic  acetate  of  lead 
and  filtered  ;  and  tbe  filtrate,  freed  from  lead  by  liydro.sulphtiric  acid, 
is  neutralised  with  carbonat'O  of  soda  and  pri^cipitatod  by  tannic  acicL 
The  precipitate  thus  obtained  is  dissolved  in  alcobol  and  decomposed  by 
digesting  it  for  some  hours  with  quick-lime  fluspeuded  io  alcohol; 
aft-er  which  the  solution  containing  bryonin  m  filtered,  decolcmM 
with  animal  charcoal,  and  evaporated.  The  residue  is  part^ed  bj 
washing  with  ether,  and  by  again  disaolTing  it  in  alcohol,  preciptaliag 
with  tannic  acid,  and  deeomposiug  the  precipitate  with  qmck-liiDe* 

Colourless,  very  bitter  mass,  triturable  to  a  white  powder. 
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Bryonin  is  resolved  by  boiling  with  dilute  ficids  into  sugar,  hrj<H 

retiUj  and  hjdrobryorotin.    According  to  Wal?.  thus : 

100  parts  of  bryouin  yielded  17'8|mrt.ft  of  gmpe-FOgar*  as  cahMl.i-l 
from  the  amount  of  cuprous  oxide  thrown  down*  —  It  is  c«i^hiji  ! 
red'brown  by  oil  of  vitriol^  whereupon  water  produces  a  white  pn?- 
cipitate.  —  Fuming  nitnc  add  produces  a  substance  insoluble  in  waltt. 
—  Bryonin  does  not  reduce  alkaline  solutfcm  of  cypric  oxide. 

Bryonin  dissolves  easily  in  waier  and  in  2  or  3  part-s  of  nfedK 
but  not  in  ether.  The  aqueous  solution  precipitates  hichloritk  ^ffplt^mm 
and  tannic  add  (Wab). 


COMPOUNDS  CONTAINtNG  44  ATOMS  OF  CARBOX. 


Brasilin  or  Sapan-rad, 
C«H»«0"  =  C«II»0",0». 

BottET.     Zurichtr  Mitth  1865,  2  i  J.  pr,  Chm*  9%  a51 1  JWlirir 
Chem.  8,  192; 

The  colouring  matter  of  ^apan-wond  (from  GndMna  Stpm) 
of    Brazil-wood    (fn.*m    Ctrmlpima    Cnsta^    C~  tmtmmM,    Uld  o4 
apecies^.    Discovomd  by  Chevreul,  and  erroneously  regarded  «t  p.  887. 
vol.  XVI,  as  ii^gjnatoxylin. 

Preparation,     From  the  crystalline  deposk  which  had  formed  is  • 
veitel  filled  with  extract  of  Bapan<wood.    It  is  mti  obtained  purtv  w 


IITORASTINE. 
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f 


OBly  with  diflSmilty,  from  BrastU-wood,  The  deposit  is  disaolved  in 
absolute  ftlcohol  and  the  filtmta  ii  left  to  crystallise  without  exposure 
to  alf  or  Ijgbt, 

Properties*     Ambar-ycllow  to  brownlBh  rhombohedrona,  or  ehort 
oblique  rhombic  pri/ims< 

Bolkj, 


^m'  U  ■Ml** Mill*! 
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Diin^rs  from  heeuiatoxjlm  bj  cont&imng  the  el«m^te  of  carl^olic  acid  more  tlmn 
[  tlmt  bod/. 

With  »iVnc  acid  it  yields  picric  add. 

CombiTiation^.  —  Ht^tlrattd  BrmiUn^  —  A  solution  of  brasilln  in  weak 

1  Bpiiit  or  aldehyde,  yields  »mall  Btraw*yellow  or  golden-yellow  needles^ 

oelongiiig  to  the  oblique  pHftiaatic  or  monoclinic  system ;  they  turn 

brown  and  g^ive  off  6*61  p,  c,  af  water  at  90",  and  no  more  at  120* 

(9  at.  =  (>*3tip.CinO). 

44  C 2«4    ........      62  41     .......      62'7S 

23  H 28     643     ,..._!         6-45 

17  O 136    1. 32  16    ,,„.,..      31  77 


C<*H»01*  +  Baq 423    .,.     lOO'OO    .. 


lOO-OO 


Brasilia  is  soluble  in  xcattr*  The  reddish  solution  is  coloured  deep 
carmiDe-red  by  traces  of  ammonia^  fimd  alkalh^  or  baryta-water.  By 
Blow  evaporation  of  the  alcoholic  solution  in  air  containing  ammouia, 
fipangles  having  the  lustre  of  cantharides  are  obtained,  which  evolTe 
ammonia  when  treated  with  caustic  potash » —  A  solution  of  brasilin  in 
aqueous  bifiulphite  of  soda  yields  colourlesB  crystals  containing  sul- 
phur. 

Braeilin  is  soluble  in  alcohol  and  ^ther* 


Prinmrij  Kuckm  C"IP*j  O^^azo-nuckm  C**NTP'0^*. 
Hydrastine. 

DuRAHB.     Amcr,  Pharm.  Jmnu  23,  112  ;  N*  Jahrh  Pkamu  18,  143i 
J-  D,  Pbrriks.    Fharm,  Joum.  [2J  8,  546;  iV.  Iiq}ert.  11,  804;    abstr. 

N.  JahrL  Fharm,  18,  143;  Chm.  Ctntr.  1862,  552  ;    Kopp*$  J^rtn^ 

her,  1862,  381- 
MABtJLi     8ilL  Amer.  /.  86,  57  j  J.pr.  Chm,  91^  248  j  ZtiUchr.L  Chatu 

7,  287. 

Obf erred  by  Durand  in  ISol,  but  fb»t  iafestif^aled  and  shown  to  be  au  indepen- 
dent boflj  by  Pcrnria.  —  Occnrf.,  togeth£?r  witb  berberint*^  iu  the  root  of  HydrQiiii 
cmnudtmi*^  ii  i^orth  Ainericiwi  piant  of  tlie  TWfiunculaoeous  ordrn 
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The  mother-liquor  obtained  in  the  preparation  of  b(»beriiie(p.  187) 
is  diluted  with  a  large  quantity  of  water  and  freed  from  alcohol,  and 
ammonia  is  cautiously  added  to  it  till  the  precipitate  produoed  remuu 
constant,  whereby  resins  are  thrown  down.  The  filtrate,  mixed  witb 
a  slight  excess  of  ammonia,  deposits  hydrastlne  as  a  fawn-ccrfoared 
precipitate,  which  is  washed  and  purified  by  crystdlisatkm  froa 
alcohol,  with  the  aid  of  a  little  animal  charcoal  (Perrins). — Dnrud 
treats  the  aqueous  extract  of  the  root  with  magnesia,  and  bofls  tk 
precipitate  with  alcohol,  from  which  the  hydrastine  crystalliseB  m 
spontaneous  evaporation.  Hydrastine  may  also  be  obtained  fay  ex- 
hausting the  root  with  chloroform,  ether,  or  benzene  (Perrins).  Tk 
yield  is  about  l^p.c.  of  the  dried  root  (Perrins). 

Properties.  White,  highly  lustrous  foor-sided  prisma,  beloQflBgtB 
the  monodinlc  system  (Mahla),  becoming  opaque  on  drying.  M£ia 
little  above  100 ""  (Perrins),  at  1^5"*  (Mahla)  to  a  colonriees  resin.  Hm 
an  alkaline  reaction  (Durand).  Tasteless  (Mahla) ;  tastes  bitter  aai 
narcotic,  especially  in  its  soluble  compounds.  It  produces  no  psrticv- 
lar  effect  on  rabbits  in  doses  of  5  grains  (Pemns). 

Kahla. 
at  100*  meam. 

i4C..« 264    66-49    66-&4 

N 14    8-68    8-80 

23  H 23    6-76    6-86 

12  0 96    24-22    23-81 

C**yH«H)» 897 lOOOO    10(HK> 

MaliWs  formula  containB  1  at  hydrogen  more. 

Decompositions,  Hydrastine  when  strongly  heated  ovolTes  jd- 
lowish  vapours  and  an  odour  of  carbolic  acid  (Mahla).  —  When  heatsi 
on  platinum-foil  it  burns  with  smoky  flame  (Mahla).  —  When  moH 
teued  with  nitric  acid^  it  turns  yellowish-brown  (Perrins),  and  dissoha 
with  red  colour  (Mahla).  —  It  dissolves  in  oU  of  vitriol^  forming  a  yeUov 
solution,  wliich  turns  red  when  warmed ;  the  latter  solution  is  tunirf 
brown  by  cliroraatc  of  potash  (Mahla).  Oil  of  vitriol  together  viA 
chromate  of  potash  or  peroxide  of  lead,  colours  hydrastine  a  brick- 
red,  different  from  the  puq^le-red  of  str^xhnine  (Perrins).  —  CfJmat' 
water  produces  a  blue  iridescence  in  the  aqueous  salts  (Perrins).— 
Boiling  potush-ley  does  not  act  upon  hydrastine  (Mahla). 

Hydrastine  is' insoluble  or  nearly  so  m  tcater.  —  It  forms  with  aiids 
easily  soluble,  ver>'  bitter  nou-crystalline  salts.  The  phosphate  .uJ 
iodate  are  less  easily  soluble.  Double  salts  are  obtained  with  p-'i 
mercury-,  and  ]>latinuni  (Perrins).  The  salts  are  procipitateil  whitt-  b> 
alkalis.'  The  granular  precipitate  thrown  down  by  ammonia  is  ijiiirklT 
transformed  into  crystals  (Perrins).  The  salts  are  precipitated  wL;> 
by  ioiiide  of  potassium  and  ferrocyanide  of  potassium,  yellow  bi- 
chromate of  potash,  brown  by  biiiiodide  of  potassium  (Mahla). 

JTyh'ochlorate  of  Ifi/drastinc,  —  The  easily  formed  solution  of  Lv- 
drastino  in  dilute  liy(ln>chl<>ric  acid  leaves  on  eva|>oration,  an  amorjJi.H"* 
gum,  the  aqueous  s4»lution  of  which  exhibits  a  hUu-  lln.»rt"Sir.  i'» 
(Mahla). 
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ai  100*.  Mahla. 

O<NH»0"  8970    91-68 

HCl 86-6    8-42    8-48 

C«NH2»0»Ha  ....    433-6    lOOW 

Terchloride  of  gold  throws  down  from  hydrochlorate  of  hydrastine 
a  reddish-yellow  precipitate,  which  melts  to  a  resin  when  heated,  and 
afterwards  dissolves  (Mahla). 

Cfhloroplatinate  of  Hydraatine.  —  Yellowish-red  precipitate  contain- 
ing 16-17  p.  c.  of  platinum  (calc.  for  C^NH*KP,n01,PtCl«  requires 
16-36  p.  c.  Pt)  (Mahla). 

Picrate  of  Eydrastine  dissolves  with  difficulty  in  strong  ajcohol,  and 
crystallises  from  the  solution  in  needles  having  the  aspect  of  wavcllite 
(Perrins). 

Ilydrastine  dissolves  easily  in  alcohol^  ether,  chloroform^  and  benzene. 


Primary  Nucleus  C**H» ;  Oxygen-nucleus  C**H»*0*. 

Gurgunic  acid. 
C**H»*0»  =  0**H»*0»,0*. 

C.  Wbbner.    Zeitschr.  CLPharm.  1862,  588;  Chem.  Centr.  1868,202; 
Kopp's  Jahreaber.  1862,  461, 

A  constituent  of  wood-oil  or  gurguna  balsam,  a  product  imported 
from  Calcutta,  and  obtained  from  various  species  of  Dipterocarpus. 

When  the  reddish-brown  balsam  is  distilled  with  water,  a  volatile 
oH,  G^H",  passes  over,  whilst  the  acid  remains  behind,  together  with 
;  other  constituents.  The  residue  is  dissolved  in  boiling  potash-ley ; 
the  red-brown  solution  is  mixed  with  excess  of  sal-ammoniac  and 
filtered ;  and  the  filtrate  is  precipitated  with  hvdrochloric  acid.  The 
add,  which  is  thrown  down  in  dense  yellow  nocks,  is  dissolved  by 
ehaking  the  liquid  with  ether,  and  is  obtained,  on  evaporating  tJbe 
ettiereaJ  la^er,  in  the  form  of  a  crust,  which  is  purified  by  repeated 
cnystallisation  from  alcohol. 

Pnmertits.  Colourless,  crumbly,  opaque  crystalline  crusts.  Melts 
at  220  and  solidifies  in  a  crystalline  mass  at  180^.  Colours  litmus 
wine-red. 

Werner. 
at  100•^1^0^  meam. 

44  0 264    72-91     7262 

84  H    84    9-40    966 

8  0 64 17-69    17-78 

0**H^0» 862    100-00    lOOOO 

Decompositions.  The  add  boils  at  260^,  and  yields  as  distillate  an 
^unorphous  mass,  the  alcoholic  solution  of  which  turns  yellow  in  the 
^r.  —  It  is  decomposed  by  nitric  acid,  and  carbonised  by  oil  of  vitriol. 

It  remains  unchanged  in  boiling  water. 

The  acid  is  bibasic,  but  only  its  neutral  salts,  C**H"M*0*,  are  known. 
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The  akrvi  diss*:4ves  easfly  in  stronf^  alcoAoL,  but  not  in  alcoM  ^ 
75  p.  c-  It  dissolves  easily  in  tdUr,  siowiy  in  ^eji^e^e,  and  with  A^ 
culty  in  bUmlpAicU  of  cariam. 


Primary  XueUus  C-H»;  Qzygem^nmcieus  C^BPW. 

LimoniiL 

Bkbxats.     Repert.  71,  306. 

K.  ScinuDT.    Ann,  Pkarm.  51,  333 ;  J.  />r.  C%oii.  83,  51. 

Limone.    OocoTs  in  the  pips  of  lemons  and  apples. 
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The  pipa,  beateu  to  a  pulp  with  water^,  are  exhausted 

ith  cold  alcohol  The  tincture  thns  obtained  depogiU  the  limoniu  oo 
ptaiidingj  in  the  form  of  a  white  powder  and  crystalline  laminae 
■'^ernaya)* 

Prapertfts,    White  powder,  made  up  of  microscopic  rhombic  crystals. 

It  docs  not  alter  at  200°,  but  melts  at  240'  to  a  yellow  transparent 

'  Bsin,  which  solidifies  to  an  amorpliuus  masa  on  cooling,  and  crystalliees 

^g:;iin  from  acetic  acid.    Neiitrah    It  hjis  a  strong  pure  bitter  taste, 

nd  is  without  action  on  the  orgamani  in  doaea  of  00  EuUigrammea 

Schmidt)* 

Schmidt. 
^  120%  inMM. 

44 o.,...». .......  2«4  66^67  .......    mm 

26  H 26    6  IS    ........        6-5S 

14  O 113    27  S5     27-49 

C«fl^O^«     ....     402     »..,...     iOOOO 100-00 

The  aboTe  u  the  fonnula  griven   by   W^ltEien.     {St^aitm*  ZmammemL  666) ; 
ording  to  Solumdt  it  u  C«B?*0'*. 

Limonin  dissolves  very  slightly  in  wattr.  It  dissolves  in  oil  of 
)ftrioi^  forming  a  blood-red  aolution,  frotn  which  it  is  precipitated 
laltered  by  water^  without  forming  a  conjugated  acid»  The  yellow 
solution  in  warm  strong  mtric  acid,  even  after  standing  for  some  time, 
depcM^its  the  limoniE  unchanged^  on  addition  of  water.  Limotiin  is  not 
affected  by-boihng  with  ckromate  of  potash  and  sulphmc  acid,  —  It  is 
instiluhle  in  aqueous  ammoma,  but  easily  soluble  in  potash-le^^  fjrom 
which  it  is  precipitated  by  acids  (Schmidt)* 

L  LimoJiin  dissolves  easily  in  alcohol  and  in  acetic  actd^  but  very 
■lightly  in  eth*T  (Schmidt).  The  alcohoEc  solution  iB  precipitated  bj 
mfmic  ^nd  picric  acids  (Beruays). 

Af^ndim  to  Linwmn. 

Hesperidin. 

Lebrkton;     J.  Phaniu  14,  377 ;  Report  31,  261. 
JoK.is,     N.  Br,  Arch.  27,  18S. 
LeE'aqe.    J.  Chim,  mM.  17,  583. 
Lakdeuee.    Et!pti't.  52,  215* 

Discovered  by  Lebreton  in  1828. — Occurs  in  sweet  and  bitter 
oranges  and  lemons,  both  ripe  and  miripe,  more  esptxrially  in  the  white 
spongy  portion  of  oranges,  the  juice  which  exudes  on  cutting  through 
the  fnut  being  rendered  milky  by  hospfjridin.  It  occurs  abnr*datit!y  in 
the  genus  of  ofange-blossom^  but  not  in  the  petals  or  filaments, 

PlifsOTi  {J.  Pharm.  IS,  l&B)  foimtl  h(s»poridm  in  »  i*CBmow  mass,  wliioli  wai 
lepo«itcd  £pom  oil  of  lemons  ;  he  may,  however,  buT©  confounded  it  with  b^pgnptene 
^liit*  345).  CryataU  from  oil  of  bcrgomat^  de&mbed  by  Bi^er  (J*iA#*6.  jtr,  Fh&rm, 
14^  S26),  &r^  probdblj  bcrgapt^ne* 

A     n     jL 
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Widnmanm^s  be«peridin  (a<<e  bolow)  app^ra  to  6iWsv  &i>m  iliAt  of  Lilintoii* 

Prrparation.  Tlie  white  part  of  uurii)e  oranges,  frc^ed  frora  tlie 
outer  gi^en  poel  and  the  inner  portion,  is  exhausted  with  water,  ul  * 
tempemture  of  25"  to  30  "^ ;  and  the  filtrate  is  conceutrated,  septimt^i 
fi'Oiti  the  albumin  which  ia  deposited,  iieutmli&ed  with  linie-wat*;r,  and 
©vaporateil  to  a  sytup,  which  is  re]>eatedly  treated  with  alcohol  4>f  WIU 
wlierebj  gum,  alhumiii,  salts,  and  other  matters  are  left  behind*  The 
alc<»holie  tincture  yields  on  evaiM>ration  a  very  bitter  g^raniilar  eisctract^ 
which  on  standing  for  a  week  with  20  timeB  its  weight  of  wwlcrur 
distilled  Tiuegar,  gradually  depfisits  crystalline  heBperidhu  Pitrific*- 
tiim  is  effected  by  recryetallisatioii  from  hot  alcohfjl  (Lobreton), — 
When  unripe  oranges  are  preserved  in  vinegar  or  alcohol  of  2l!^  E, 
hesperidiri  crystallises  at  tlie  bottom  of  the  vessel  (Lebreton  ;  Laiidi^c^). 
Ilesperidiu  is  also  deposited  in  white  nodules  from  a  very  slroilg 
tincture  of  curassa*D-sliells  on  standing  for  six  weeks  (Lepage)* 

The  raoihcr-liquor  of  hcapendiu  contains  iii  solution  the  hitttr  prm 
ctple  of  oranges^  which  Is  obtained  on  evaporation  as  a  briiwn  i^xti^d 
th©  aqucfius  solution  of  which  Is  coloured  bright-yellow  hj  amxu<mb| 
brown-red  l>y  ferric  sulphate,  and  !s  not  precipitated  by  geiatin*  It 
dissolved  in  alcohol,  but  not  in  ether  (Lebretou). 

Properttes  of  Hmpm^idinu — Tery  delicat-e^  sUky  tufte  of  iKJCiQe^ 
groupt^l  hi  nodules  j  inodorous ;  tasteless  at  first,  af tei-^vjuxls  Httef, 
probably  owing  to  adhering  bitter  gubstance.  Ncutnj  (LebrvcooV 
According  to  Lepage,  it  is  tasteloss ;  according  to  Landerorf  bitter  lad 
acid.    It  ia  phosphorescent  when  gently  warmed  (Bonastit?), 

Demmposiiiom.  L  Hesixsridin  melts  above  109°,  aad  fiolidlfiei  nil 
cooU  ng  to  a  brownish -yellow  transparent  mass,  which  tastes  bitter  wid 
sweety  and  does  not  again  crystallise  from  alcohi>L  —  When  sttbrnitlod 
to  dr^  dktiiiatioti^  it  does  not  yield  ammonia,  but  leaves  a  poioaii  chtf^ 
coah  —  2,  It  hurtis  on  red  hot  charcoal,  giving  t.»ff  fumes  and  a  slightly 
aromatic  odour,  —  3.  In  cold  nilric  acid  it  assumes  a  yellowish^ivil 
afterwards  a  permanent  orange  yellow  colour,  and  dissolves  when  heitf4 
fonuing  a  brown- red  S4jlutionj  changing  to  pale -yellow,  with  formatkia 
of  oxalic  acid  and  a  little  yellow  artilclal  bitter,  —  4*  Oil  of  vitriol  turn* 
hesperidin  first  orange -yellow,  afterwards  bright  red,  chHrirnFi'-  in  if 
hours  to  a  rusty  colour;  the  r<*d  solution  is  rendered  i»ul  bj 

wat«r(Lebreton)»  UeBpcridin  is  precipitated  ntichanged  fr^nix ...-. ...  .mi^ 
yellow  solution  in  oil  of  vitriol  by  water  (Jonas),  —  5,  In  ilmf 
hydrochloric  acid,  hesperidin  acquirers  a  greenish-yellow  Ciilour^  wUdb 
is  destroyed  by  water  (Lebret4>u).  Hydrochloric  acid  dooe  Dot  •fed 
solid  hesperidin,  but  on  boiling  the  alkaline  Bolution  with  exoeM  rf 
hydrochloric  or  sulphuric  acid,  a  deep  omnge-red  rei^ju  is  depodUo^ 
which  is  soluble  In  water,  insoluble  iu  alcohol,  soluble  In  oil  <it  tltrW 
with  rose  colour,  in  ammonia  with  greetiish-ycllow,  and  in  aKtutic  tftii 
with  deep-reil  colour  (Jonas)* 

Cnmhinatiom.  Hesperidin  is  nearly  insoluble  In  cohj,  soluble  m  €0 
parts  ni  liuiling  wnUr^  which  deposits  ftlis  of  the  amotir:?  rrti^«olveii  cA 
cooling*  —  It  Is  insoluble  m  dilute  mfphtiric  or  hndro^hhy  wi  eaitij 

soluble  in  ^iWQOU^  ^xed  alAalii  (Lgbreton);  also  in  a  ^  ■tmmmd 
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TeiQAfaltig  free  fnitii  amiimnia  on  cvajjomtiiig  tbe  solutiou  (Jonaa) ;  it 
it^  prc;ci|iitiited  fnim  the  alkaline  sohitUnKH  by  add»  (Lopage),     It  farms 

twith  Itme  a  soluble  compound,  precipitable  by  ak'oh(*l  (Jonas)* 
The  aqueous  solution  of  Iiesperidin  does  uot  precipitate  nmUrt^  or 
heme  acetate  of  had.     Accordiug-  to  Lebretou,   it  precipitatea  Jerric 
mdpimte  browu-red;  but  according  to  Plisson,  it  docs  not, 

»IIes)>eridiu  diasolves  slightly  in  cold,  and  freely  in  hot  glacial  acetic 
QCtih     The  aolution  is  not  rendered  turbid  by  water  (Lebreton),  but  m 
precipitated  by  alcohol  (Jonas) ;  it  leaves  hespeiidiu  free  from  acetic 
I      acid  on  evaporation  (lA^bieton)* 

Hr  It  diBsolvea  very  sparingly  in  cx>ld,  very  easily  iu  hot  alvohol ;  the 
^■fi^ution  is  rendered  oidy  slightly  turbid  by  water.  —  It  is  insoluble  ia 
HB^  and  hot  etlier^  and  in  voLttih  m^dfat  oils  (Lebretou). 

Widnmauii's  JT^rSperidin  is  likewise  obtained  from  unripe  oranges*  — 
The  elteed  j>eel  of  the  green  f  rutt  is  digested  iji  a!cohol  of  ep.  g»',  0*900, 
whereupon,  after  standing  for  six  weeks,  the  lupiid  is  found  to  contain 

tlamiri^  floEitiug^  in  it.     These  lamln^p  when  recrystallised  form  four* 
mded    giiiflsy  ti^risparent    prisms,   bevelled  with    two    facew.     The 
cryslalfcj  crauch  between  tlie  teeth,  and  have  a  faint  eweetiah  taste, 
They  are  inodorous,  and  have  an  acid  reaction,  aud  when  heated  melt 
1^  aud  defjomp^ise,  leaving  char0>aL  —  Decomposed  by  strong  mirk  acid, 
B  with  fonnation  of  oxalic  acid.     Dissolves  in  cold  oil  vf  vitriol^  ear- 
^^  bonieing  when  heated, 

Dtgaolvea  in  40  parts  of  cold,  and  in  10  parts  of  boiling  imfer, 
foruiing  a  solution,  which  is  slowly  precipitated  by  bask  acetate,  but 
not  hy  fmitrtU  aedale  of  ImiL  —  Nearly  iuBoluble  in  akohol,  either  cold 
LirboiUn^,  which  prceipilales  it  m  lamiiue  fr<nn  the  aquf^ous  ^tltition*  — 
]iim>1ul4o  in  ^tJicr^  aud  in  oik  both  fat  and  toiatik  (WidamauUj 
,  litpeH.  32,  207). 

Primary  NuckuB  0*II** 

Erucic  Acid. 


5t,  PAHnY.     Ann.  Pharm,  69,  1|  Phann,  Centn  1B43,  177;  Chem.  Giii* 

iHliJ,  163;   Kt,pp\<  Jtihresbir.  1849,  347- 
F«  Wkuskt.    X  pr.  Cfieui.  68,  449  j  Pharm.  CetUr.  1853,  80B;  Kopp^s 

Jtih'€shu\  1853,  443. 
^TADELER,     Ann.   Pkirm.  87,    133;  Pharm.  Ceatr.  1353,811;  J,  pr^ 

Chem.  01,  374;  Kappi  Jahrcsher,  1853,  445. 
E,  t*Tro,     Ann.  Pharm.  127,  183  ;   abj*tr.  J.  pr.  Chem*  90,  316 ;   Chcm, 

Ventr,  l8U4,   lUi  R^fiert,   Chimie  pure,  ti,   MS;  N^  J,  Pkarm.  45, 

103;  /i'<//)/«  Johrii8ba\  1863^335.  —  ZcUisch\  CL  Phurm.  B,  ^7G; 

Ann*  Pharm.  135?  22C. 

^raniic  ackL  —  Occuis  in  the  fat  oil  of  black  and  white  mustard- 
f Beed  (Darby),    In  rape  oil  (Webaky). 

PtTptimtion.      A*    From  fntttf   mf  if   iniisttmt.      The   fatty    aeid?*, 
lebtaiJicd    \*y  E^afMmifyiufr  the  oil,  sailing  tmu  smd   decomposing  thft 
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soap,  are  digested  over  the  water-bath  with  fiuely  triturated  orid 
lead ;  tlie  plaster  thereby  fomied  is  exJiauated  with  ether,  which 
tip  oleate  of  lead ;  and  the  insohible  residue  is  decomposed  with  jJc^ 
holic  hydrochloric  acii  On  distilling  off  the  alcohol,  emcic  acid  retnaias 
behind,  and  may  be  ptiri fie d  by  rejieafced  cryetalhsation  from  alcobot 
( Darby )<  —  Otto  saponilieB  the  fat  oil  of  white  mnsitard-seed  with  oxide 
of  lead,  and  treats  the  plaster  with  ether,  whichi  acc4.»rding  to  liim, 
but  contrary  to  Darby*  s  statement,  dia^olveB  the  lead -salt  of  eniLir 
add.  He  then  mixes  the  ethereal  solution  with  hydro<*hloric  a*Htit 
removes  the  chloride  of  load  thereby  formed,  evajxjrates  the  &ohiti<*Ti 
over  tlie  water-bath,  and  piirifies  the  residiie,  which  solidiBe^  m  the 
isoldp  by  washing  with  water  and  recrystalliaatiun  from  alcohoL 

B,  Frvm  Eape-mL    The  fatty  acids  obtained  by  deoomposmg  tl» 

snap  with  hydrochloric  acidj  and  afteninards  completely  freed  frooa  tk* 
acifl  are  dissolved  in  an  equal  balk  of  alcohol  of  sp,  f^,  0-835 ;  tiw 
solution  is  cooled  to  5^,  and  left  to  crystallise ;  and  the  crystals  an* 
separated  and  pressed.  The  crj^^tala  are  again  crj^fitalliaed  three  tinit* 
from  tbeir  own  weight  of  alcohol,  at  last  at  a  temperature  of  10%  aw  J 
pressed,  and  are  finally  melted  with  water  to  remove  alcohol  (Wt^hakr^ 


Proper  lies*  White,  ehining,  veiy  thin  aeedlea,  often  an  inch  Icm^t 
meltlDg  at  34^  [33^  to  M°  (Otto)],  ami  solidifying  at  3^""  (Darhr> 
Loiig  white»  ta^^telese,  and  iriodonms  netHlles,  arranged  in  masaef^  f^ 
seml>liog'  wavellite,  melting  at  32 '^  to  35®,  and  solidifying  at  a  sonicwlwt 
lower  temperature.  The  melted  mass  has  a  glassy  lustre,  utid  i 
lamellar  fracture,  with  large  cavities.  Has  an  add  reaction.  P»- 
maiient  in  the  air  (Websky). 

Jkahj,  WebAlfjf.  Otto, 

m^am,  mtHm,  m^m^ 

44  C 2U    ,„ 7S-n n-63    « 78^25     V^ 

42  H 42 12  43     _,.,.       1260     ........       12  M 11  $4 

4  0.,.. ,,,      32     .,,....,        9  4B     ..^....        9^87    9W    ,_,„        5-» 

C**H<W    «..     aS8     ..»,..     lO0i» 10000    , 10000     ,.,„.^     lOOOl 

Wcbaky  proposed  tlie  Ibraiula  C*H*K>*,  wlucli  StiJeler,  who  T««oiraii«d  lir 

identity  of  the   two  a^^ids,  altered  to  the  aboire.  —  The  m el ti tig- point  of  Um  mA 
m  not  altered  by  repeated  {^rjBtAlUiintioiLs  and  i^  the  t&mc  m  the  poHiotiv  ^  tfa»  moA 
which  soUdify  firet  and  in  thojfte  which  crrstiiUiiie  A&erw&fd»«     Purlial 
irith  jieutrai  aeotatc  of  lend  abo  fatU  to  yield  any  portion  baritig  a  ditfrnnl  i 
point  {Darby  y  Wobaky), 

jyecofnp<m'lt'am.     1.  The  add  when  eic posed  to  the  awr  _ 
becomes  cabjurecJ,  and  turns  rancid  (Otto),     Wbefi  healeil  to  l(Mf  1 
several  days  it  aasumea  a  yellow  to  brown  colour,  tiftirni^  ar^  liidl«  $/L 
a  lower  temperature,  and  soUdittes  to  a  tallowy  mu^N    -t*..-  meltiiig- 
Diiring  thi»  change  it  acqnirei*  mx  aromatic  iKlour,  and  m  oVDca  « 

little  heavier,  but  afterwards  (especially  nt  130*^)  kiyr-  -■  ^  %\  ulidEy^ 

— 2 *  W i th  If rom vm  i t  f i>i*uis  broiae rue ic  acid,  without  •  . n  of  igFiln»* 

brtun \c  iic i (J  (0 1 lo)^ —  3*  1 1  is  con ve itei!  by  n itrous  aa us^nyn  i ty  sil I plwooi 
acid)  into  an  isomeric  crystalline  acid  ((ho  ena^adic  a^  of  thb  Haod 
(Wehi^ky)-     Otto  did  not  observe  any  chauge  in  the  add,  wUdl  < 
tiled  the  game  melting-point  after  treatment  witli  nitniodaciil  \ 
—  4.  It  is  decom|iost^  by  fused  hpfroie  of  potaah^  with  evnUititwi 
BydjogTen ;  the  products  of  decomj^rtjaition  include  tieithir  aceik  hmt 
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Soda-mh.  —  Obtained  In  tbe  name  way  as  laurata  of  soda  (xv,  47). 
1^  Slightly  yellow  crasta,  unalterable  at  1 10°,  The  solution  in  absolute 
I  alcohol  fonos  a  jelly  on  cooling  (Websky), 


at'hldic  acid  {p.  370)  (Otto). — 5.  Ou  passing  hijdrmhhric  md  gm 
into  alctiholic  ejucic  acid,  an  oil  is  produced,  which  cryBtallisea  below  0°> 
U  and  coDtains  77*05  p,  c.  C,  and  12^00  H.  (Otto), 

t 

Bat-yta-BfilL — An  alc^^holie  solution  of  the  soda-salt  throws  down 
from  alcoholic  acetate  of  baryta  white  flocks  (Darby),  which  crys- 
talline  fmm  alcohol  in  small  nodules  (Otto).     It  softens  at  Ib^^  and 
turns  vellow  at  lOO"",  giving  off  an  odour  and  increasing  in  weight 
l(Websky)- 


44  0 ._ 

41  H ,»  „.. 

so .._ 

...    i64    

..      41     ,„„ 
,„       24     ,„, 
.»       SI     

..,.      78  33    ,.., 

.„,      1130    .... 

667    „„ 

861    „» 

„„      73-77 

...      113& 

6'3S 

NaO 

8*48 

0**H«NaO*     . 

,„     360     .,.. 

„   loo-oo  .... 

....     100-00 

Dried  over 
44  0   

41  H 

3  O  ..,«. 

oil  qfritriol 

....    264 

41 

24 

or  in  ma^it. 
^..*..,      65-00     .... 
10-11     .... 

.„.„.,       18-88     .... 

Darbj. 

....      64*36     .... 

....       10-40    .... 

6  34    .... 

.,..       18-90     .... 

Otto. 

....       6500 

....       1010 

6'13 

BaO  ...» 

76  6 

....       1878 

C**H«BttO* 

....     4056 

.    lOOiK)     „.. 

....     100-00     

....     lOOOO 

Lead-aalL    Precipitated  fmm  a  solution  of  the  soda-salt  by  alco- 
holic neutral  acetate  of  lead  (Darby),     The  (moist  f  Kr,)  lead-salt 
,  eoftcns  at  60°,  and  liquefies  at  80°  (VVcbsky).    It  is  insoluble  in  ether. 
[See  p.  550, 


Drieil  in  pocuo. 
44  0.... *,..,,..     204     ....... 

59-87    .... 

9-29    .... 

5-44    .... 
25-40     ... 

Darbj. 
597 

#1H    ^ 41    ^ 

9'3 

3  0.....« 24    

PbO 112    

5-6 
...       25*4 

C«H*'PbO*      ....     441     _..,... 

100-00    .... 

....    lOO-OO 

Wcbslty  found  varring  nmounts  of  oxide  of  lead  in  the  s&lt  w&alied  with  lu^t 

Sihcr-stjfL  Thrown  down  from  the  alcoholic  ammouia-salt  by 
nitrate  of  silver,  atf  a  curdy  pti^cipitate,  which  soon  turns  dark  and 
mtiftt  lie  dried  in  a  vacunin  (Darby).  The  precipitate  thrown  down 
from  the  soda-salt  immcdiatuly  turns  brown-rt*d  (VVebsky), 


C*^H«0» 
AgO 


329 

116 


25-7  to  36 


C^WAgQ^  ....    44&    100 

Ei'ucic  acid  dissolves  very  easily  in  akoltol^nd  in  etAer(WebNky). 


552  ^^^      FRIMAaT  NUCLEUS  C"^^^ 


ErucadiG  Acid. 


Webskt*     /•  pr,  Chem,  58,  459- 

Emcic  add  absorbs  nitrous  acid  gaa,  becoming  yellow  and  odorous 
and  when  recrystalUscd  from  cooled  alcobol,  yields  enicadk-  add,  whibt 
a  brown  oU  remains  in  eolntion  (p.  550)> 

White,  inodnrous  and  tasteless  maas,  melting  at  59  to  €0%  irnJ 
eoltdifyjng  at  58  to  59°  to  a  shining  masa  of  tine  needles* 

Webftlnr. 


44  0 .......... 

42  n *M*... 

4  0 

264       .. 
82     .. 

....      7811     ... 

...       1243     .... 

9  46    .... 

7T80 
...      IS68 

C«H«0*  

888     ».. 

...     100-00    ... 

...    10000 

TsomDric  with  enicic  ncid^  to  which  it  boATi  the  B«tiio  Fedfttian  ^wl  clftHie  tei^ 

iHMkTB  ta  (^leic  acid  (p.  74). 

The  acid  becomes  coloured  and  odorous  at  120''*  —  Its  soda-^alt  iw 
obtained  in  tlieeamc  way  as  that  of  emdc  add,  and  becomes  coloun^d 
at  110\ 


Appendix  to  ErudcAcid, 

L  Stkapoleic  acid.     Occurs  in  the  seeds  of  black  and  whito  mip- 

tard.     It  is  separated  from  an  ethereal  solution  of  the  1'      '    Tf 
hydrodiloric  acid  and  alcohol,  and  is  converted  into  a  bsi  t»j 

Gottlieb's  method  (p,  G3)  (Darby,  Ann,  Phamu  C9,  ti), 

Aceordinff  tc  Stadtler.  T)»rH. 

IOC  2^10     ....    €0*71  €0-S7i<>etlt 

S9H 3&     ....       9  87...  981  „    »i« 

SO ,„..«,    40     -..     10  06 

BftO 76-6  „^   mm  ....  i&«  ^  li^i 


According  to  Dar&^. 

m  C „  228      6V2 

3611... 36      ...*       9-6 

4  0._ ,     82      ....       8  8 

BaO     ....     76  6  ...     20  4 


0»H*»BttO*   872  6    ...  100  0    C*'H^Ba0^2lI0   395-6  ,...  IDOtM) 


mroent&gv  of  baiyta  m  not  altered  bj  rcpentc^l  i^fjatjUliBfttioii. 


9lll#l»f 


Th0 
(jiwi.   PA^cm.  S7,  13S)  supfKMei  tlie  wilt  lo  ooutttm  eitbi?r  (in  Dftrhy*» 
I  ahim  or  (in  his  Own  fonDuk)  2  atonifi  of  wiitoT^     Th^  E^uid  oc^id  of  m]i4hiiil  Wi^i 
iu?<?<jrdiug  to  Silidtilef^  bo  aioapolcic  odd. 

2*  Cetstaluke  Fat  fuom  Otl  of  Mc^AHOi—Tlie^txpr^asedoiliil 
ma**tard  (ajJi>arently  of  the  white  seed)  is  shaken  up  w  rtli  c*jld  ftlcoM  rf 
BG"^  B. ;  and  the  alcohol  is  decanted  and  ot^npomted  to  ivn^tlilrdt 
whereui>on  the  fat  crystalllBes  on  eooling, — U  forma  ^^ 
transparent  laminre  and  needles,  melting:  at  12(»*,  aoli»l 
cr>nstal!jiie  mass  an  c<*o!irig,  and  volatilifctiii:  partinfly  uii- 
It  ifv  sbwly  converted  by  nitric  acid  (without  fi^mnitlon  of  .»^.t^ 
into  a  yellow  reRia,  which  assumes  a  ftcarlet  colour  with  |Kitiiali- 
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not  saponifiable  by  potash.  Dissolves  iti  cold  akoliol  and  t'tbcr,  and 
more  f  reel  J  in  the  hot  liquids  (Henry  &  Garot,  J.  Chim.  mid,  1,  469  ; 
JB^rz.  Jahresher.  G,  242  and  243).  This  fat  appears  to  be  ebolesterin 
(Kr.).  Darby  found  the  soaps  of  the  tatty  oil^  of  white  mustard  quite 
soluble  in  water,  which  is  contrary  to  the  statementB  of  Henry  & 
Garot,  —  The  latter  chemists,  by  exhausting  witJi  ether  the  sulpho- 
cyanate  of  sinapiae  (xiVj  528)  which  crystallises  from  the  above 
extract  on  further  evaporation,  obtained  a  red  fat  of  mustard,  the 
vapour  of  which  reddened  paper  held  over  it.  The  oil  dissolves  im 
alcohol,  forms  a  cochineal -red  solution  with  otlier>  and  does  not  redden 
ferric  salts. 

3.  SiMOK^s  SinapisBiEp  —  Different  from  the  sinapisine  of  Bontrou 
and  Fr^my  (xiv,  52 1).  —  Obtained  only  from  bla^  moated.  —  Flour 
of  mustard  is  repeatedly  cxIiauBted  with  alcohol  of  94  p.  c.  until  the  re- 
eidue  is  quite  free  from  harshness ;  the  residue  is  presBcd ;  and  the 
Uquid  ia  nltered  and  distilled  to  remove  the  greater  part  of  the  alcohoL 
The  residual  liqtiid  is  then  shaken  with  four  times  its  bulk  of  ether ; 
the  ether  is  poured  oEf ;  and  this  operation  is  repeated  at  least  five 
times.     The  extract   remaining  on  distilling  off  the  ether  Is  again 

» treated  with  small  (Quantities  of  ether,  which  leaves  sugar,  fat  oil  (f )> 
and  soft  resin  undissolved ;  the  ethereal  solution  is  evaporated,  and 
the  residue  taken  up  afresh  with  a  small  quantity  of  ether.  This  last 
pTOoeeding  is  repeated  until  the  residue  is  completely  soluble  in  ether, 
whereupon  tlte  residue  is  dissolved  iti  alcohol  of  90  p,  c.,  which  leaves 
fatty  oil  undissolved ;  the  solution  is  decolorised  witli  animal  charcoal  j 
aod  the  filtrate  is  evaporated*  A  portion  of  the  sinapiaine  now  crys- 
tallises out,  while  another  portion  crystalUses  only  after  the  sponta- 
neously evaporated  mother-liquor  is  treated  afresh  with  alcohol,  atid 
the  fattjr  oil  still  present  is  removed.  The  product  is  purified  by  re- 
crystalheation  from  ether  and  alcohob  Fifty-livo  pounds  of  mustard 
yield  80  grains  of  sinapisine^  —  Dazzling- white  ciystals,  having  the 
appearance  of  fish-scales.  Less  easily  fusible  than  tlie  fat  and  eus* 
ceptihle  of  sublimation.  Free  from  sulphur.  —  Insoluble  in  acids  and 
in  alkalis,  and  does  not  colour  them  yellow-  Dissolves  with  moderate 
facility  in  alcohol,  very  easily  in  ether,  and  in  oils  both  fat  and  volatile 
(Simouj  Fogg.  43,  651 ;  50,  379). 

y;*  Fattt  Oil  of  Black  Mcstabd.  —  Yrom  Sineqiis  nigra.  Golden- 
)w  or  brown-yellow  oil  of  sp.  gr,  0*902  (FontenelIe)>  0'917  at  lo** 
ubler)  \  thicker  than  ohve-oil  (Fontenelle),  thinner  than  olive-oil 
«p»«  rape-oils,  becoming  thick  at  —  12"*  to  —  15"*,  and  solidifying  tcj  a 
brownish-yellow  mass  at  —  IT-S*^  (Schubler,  Bf\  ArcK  14,  Ui)).  The 
oold-pressed  oil  has  a  faint  odour  of  mustard,  and  a  mild  taste  ;  when 
hot-pressed  it  is  acrid.  —  It  does  not  easily  turn  rancid.  With  mor- 
curous  nitrate  it  assumes  an  orange-yellow  colour,  without  solidifying. 
It  forms  a  yellow^  very  hard  soda-soap.  Dissolves  in  1000  parts 
(Fontenelle,  /,  Chinu  m4d,  1,  131  ;  Berz,  Jal^tmUr.  G,  2m\  1200  parts 
(Thibierge,  N,  Tr.  4,  2,  259)  of  alcohol  of  sp.  gr,  0-853,  and  in  4  parts 
of  ether.  —  Contains  the  glycerides  of  erucic  acid,  of  a  peculiar  oleic 
^acid,  and  of  stearic  acid  (Darby), 

W       5,  Fatty  On.  of  WnrrE  Mustard, — From  SinapiM  rtlba.     Limpid, 
amber-yellmv,  inodorous  oil,  nf  sp,  gr.  0"9142  at  15"^  ( Schubler),  0'D15S 
an  Kerckhoff).  Tastes  mild  (Darb,\-);  h« »mc what  acrid  (BchubltirV  D<^% 
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not  solidify  in  the  cold  of  winter,  but  becomes  thick  and  tarhitl 
(Darby).  It  Uiickens  at  —  ll"*  to  ^  15^  and  B*>Lidifie«  at  —  16°  to  » 
yollo wish- white  butter  (SchUbler),  ContainB  sulphocyanate  of  fi!xiapin« 
(xiv,  528),  which  it  gives  up  to  stroug  alcohol  (Heiiry  M  Gari>t)» 
Contains  the  glycerideB  of  erucic  add,  aud  of  a  peculiar  oldc  acra 
(Darby,  Amu  Fharm,  6i),  1), 

6*  Bbassica-oelSp  —  From  the  seeds  of  varions  specieB  of  Bramca 

(Handbuch,  viii  [2],  38p    The  foUowing  have  been  distinguished  % — 

a.  Oil  of  Winta^  Bape*  {Wmlerre^wdL  WinterruhaenoL)  —  Fttm 
Brassica  Naptis  oMferoy  Dec,  Brownish-yoUow ;  of  sp,  gr,  0*908 
(Brandia),  0915  at  l5^  (Lefebvre),  0-9182  at  ll*"  (Scharling),  Q'^19S 
(Briason),  0-9128  at  15  ;  of  the  commercial  hot-pressed  uil  0'917 
(Schiibler).  Deposits  tallow  at  —  1%  and  solidifies  ci>nipletely  to  a 
yellowish' white  butter  at  —  4^  (Schiiblcr).  Tbe  freshly  exprtsesed 
oil  deposits  mucus  on  standing,  becoming  clear,  and  appearing  greeniaih- 
yellow  in  the  upper,  golden-yellow  in  the  lower  layera-  When  heated 
to  200"  it  acquii*cs  a  greenish^yellow  colour  and  a  stronger  cKiour,  arid 
at  B5(f  undergoes  decomposition,  giving  off  vaiKjurs  which  coDden^e  to 
an  acid,  hmpid,  yellow inh-green  otlt  having  a  strong  odour.  At  ifH 
solidifies  in  6  or  8  hom-s  to  a  butter,  wliich  melts  slowly  at  5"  to  ^. 
It  contains  the  glycoridcs  of  erucic  acid  and  a  peculiar  floid  oleic  acid, 
wliieh  does  not  yield  sebacic  acid  on  distillation.  It  i^ssolves  sliglitljf 
in  alcohol,  easily  iji  ether  (Websky). 

b.  Co!za-mL  (KohfrepsoL  KohkaatoL  Hmle  de  CoUa.^^Fffm 
Brasska  compestris  oletfera,  Dec,  Brownish^yellow,  nearly  modomOi 
and  tasteless  oil,  having,  when  expressed  hot  or  when  long  ke^it,  ■ 
disagreeable  after-taste  (Schiibler).  Sp.  gr,  0*9136  (Schiibler),  0^143 
(van  Kerckhoff),  0^915  at  15°  fLofebvre),  It  is  the  least  limpd  «f 
the  brassica-oils.  It  deposits  a  little  tallow  at  —  4%  and  #oBmcBl» 
a  yellow  butter  at  —  6''  (Schiibler),  —  The  yellow  c<ild-preseed  i»Jt 
©ontains,  on  the  a%Trage,  70-32  p*  c.  C,  10*58  H.,  and  ly-lO  U. ;  it 
forms  with  chlorine  a  yellow,  very  viscid  compnnid  of  sp.  gr-  Vii0 
at  10%  c^mtaining  17'68  p.  c.  of  chlorine,  and  ^ith  bromine  a  similAr 
componnd  of  ep*  gr.  1*253  at  21-5%  containing  32"5  p.c.  of  bromine. 
These  bodies  are  represented  by  the  formulsa  0™CUH"0*  and  C^Brll^ 
(Lefort,  N,  J.  Pharm.  23,  2fi4).  —  With  alcohohc  ammonia  it  yield*  a 
small  quantity  of  amide,  et^hdifying  at  82^  (Carle t)* 

a.  Oil  of  Summer  BapB.  (Sommen^4I.  SomjumrUhmnol*}  —  FfW 
JBrttsska  prctcox^  Doc.  Brownish -ye  Ib^w,  viscid  oil,  of  sp.  gr*  OiH" 
(Bi^hUbler),  0*9171  (van  Kei^kboiT),  0-9157  at  15"  (Ufchvn-),  i>9!2tt 
IV  (ScharUng).  It  deposits  tallow  at  --  8^  only,  and  souiliiiet  to  8 
yellow-white  butter  at  ^  10"  (Sidmbler), 

d.  OH  of  Tumip-stmnnied  QMage  {KohlmUmL  Hulk  d^nm^tiU.)^ 
From  Brmsiea  lyapohnmivfj,  MiH,  Eesembles  winter  ram^-ail,  Sp,  gf* 
0-9141  at  15"(^Mbler),  0*ti)179  at  11"  (Scharling).  Vis^^id:  depoJtn 
tallow  Ih^Iow  0*,  and  solidifies  to  a  yello wish- whit©  butter  at  —  4' 

(Schnbler). 

0.  Turnip  oiL  {WmitrrepBoL  Wmmriiktn^.) — Tiom  BroMmm  Bi^^ 
Browniwh-ydlow  nil,  the  thinnertt  of  the  linv^RicttMiils;  haa  ^m^jS^*ii 
0  91G7  at  15 \     Dopmtts  tallow  at  ^  4**  to  -  6\  and  HoUdlfice  t*i  • 


Olh  Of  CHINESE  RA0I8E 


5S5 


hitish-yenow  butter  at  —  7 '5°.     Eemaiiia  greasy  when  exposed  to 

le  air  (SchuL*!er)*  Braconnot  resolved  tbiB  oil  (or  at)  by  pre^aure,  at 
4''i  into  54  parts  of  yellow  oil,  not  aolidifiable  in  the  cold,  and  46  part^ 
tallow  melting  at  l^b^j  and  yielding,  when  treated  with  sulphuric  or 
nitric  acid,  a  tough  elastic  mass,  but  no  stearic  or  oleic  acid< — It  yields 
«oaps  inferior  to  those  made  witii  olive-oil  or  animal  fats  (Pelletaer)< 

B.  On  the  adultemtion  of  mp^Hnl,  aee  Lanrol  (N,  J,  Phftrm.  2, 397 ;  J.  ^.  €kmm. 
■IB,  mi)i  Qohhj  (j^,  J.  Pkirm.  4, 285).  —  Rape-oil  yields  by  distillation  with 
|b^tar  an  acid  distillate^  having  an  odour  of  radishes,  upon  which  floats 
an  oily  layer  havhig  a  burning  taste.  The  same  products  are  obtained 
by  diHt illation  with  aqueous  potash  (Glaiier,  ^qterL  22, 102).  —  By  the 
dry  distillation  of  rape-oil,  a  mixture  of  acrolein  [sebacic  acid  (Sehai'- 
iingf  J.pr.  Chem,  43,  264)],  fatty  acids,  and  hydrocarbons  is  obtained, 
"lie  latter  of  wlucli,  when  passed  orer  heated  aoda-Ume,  yield  butyric 
ad  valerianic  acids,  and  when  oxidised  with  nitric  acid,  a  bR>wn-red^ 
fliy  nitro-compound,  and  a  mixture  of  fatty  acids,  including  acetic^ 
[jpioiiic,  butyric,  valerianic,  caproic,  aiid  oetianthylic  acids  (Schneideft 
ra-  Pharm,  70, 107),  ^  Be«  aUo  Kflichenba<*h  {J-pr.  Chem.  X.  a77)  on  tlwj  dry 
itktiou  of  mpe-oiL  —  Fresh  rape-oil,  boiled  with  oxide  of  lead  and 
rater,  yields  lead-plaster  and  neutral  glycerin ;  but  oil  which  has  become 
"■""^  from  exposure  to  the  air,  yields,  besides  lead -plaster,  a  liquid 
h,  after  removijig  the  lead  by  means  of  hydrosulphuric  acid,  has 
ad  reaction,  and  reduces  nitrate  of  silver,  probably  owing  to  the 
ence  of  acrylic  acid  (Ludwig,  Apofh,  |Vr.  ZaiL  1,  181), 
Eape-oil  distilled  with  excess  of  alkali  emit.s  an  fMlour  of  amvHc 
dtyrate  (Al  Muilor,  UandimrUrk  6,  874).^ — It  takes  fire  with  clilorato 
potash  and  oil  of  vitriol  (A,  Vogel),  —  In  contact  with  tmrcnroits 
iij-ate  it  is  converted  into  a  dark  brown  thick  honey  in  the  anirse  of 
WQ  or  three  days  (Davidson),  —  Rape-oil  assumes  a  green  colour  with 
1  of  vitriol  (Ucidenreich ;  van  Korckhoff,  Kopp's  Jakresbev.  185!), 
)1).  — 15  grammes  of  the  oil  mixed  with  5  grimunes  of  oil  of  vitriol 
omes  heated  by  55^,  and  with  7i  grammes  of  sulphuric  acid  con- 
^\kg  90  p.  c,  of  oil  of  vitnoh  by  37'5'*  (Fehling)*  —  Pale  ra[)e-oil  (at) 
ited  with  ^th  of  its  volume  of  sniphnric  acid  of  sp.  gr.  1-475  re- 
Mns  uncoloured  after  15  minutes,  but  with  acid  of  sp,  gr.  1-53  it 
quires  a  faijit  red,  and  with  acid  of  sp.  gr,  1^035  a  bixjwij  colour.  It 
I  not  C(*lnured  by  similar  tre^itment  with  syrupy  phosphoric  acid,  or 
ith  nitric  acid  of  sp,  gr.  1*33  or  weaker.  *  A  mixture  of  nitric  and 
Irihuric  acids  et»lours  it  dark-brown  in  two  minutes.  When  heated  to 
oiling  with  |th  of  its  volume  of  caustic  soda  of  sp.  gr.  1-34,  it  yields 
solid  dirtv-wliite  mass  (Calvert,  J.  pr.  €htm.  01^  354).-^  All  the 
raseica  oils  blacken  silver  vessels  in  which  they  are  bailed  with  excess 
alkali,  even  Avhen  mixed  with  Unswd  or  not-oil,  owing  to  tlie  pre- 
ao?  of  sulphur  (MaiUio^  ihmpt^  rend*  40,  1218;  Kopp*^  JaJiresber, 
15,822). 

f.  Oil  of  Chinese  radish     From  the  ecede  of  Rapkamm  Chimnm^ 
niler.     Brownish-j^ellow  oilj  having  a  mild  odour  and  tast6,  of  sp,  gr, 
O-01>t7  at  \h^.    Thickens  at  -  10",  and  soldiJies  to  a  white  mass  at 
1*P  (Schiibler), 
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ColocyntheiE* 

The  colocyntluD  of  Walz  breaks  up,  wlien  boiled  with  dihiU^  isu!' 
phuric  acid,  into  sugar  and  colocyulhoin,  the  laltar  of  \chit*1i  ett^ji^initt'H 
in  the  form  of  a  reslii^  and  may  hv  puriJied  by  diss^ilving:  it  in  alnMiltitt^ 
ethor<  It  coutains  at  100*^,  on  tlie  averago,  65  09  p*  c,  C  H*fi:>  H„ 
and   25*[*0   0.,   from   which    numlierB   Wak  CAlcuhitcs   "  ^ala 

<^u4jj»oia  (G6  p,  c,  0„  8  H-)*     If  cohwyutkin  is  to  l>e  vv^  -  an 

indcfH^ndent  body,  the  f^irniula  C**ll*^**  ==  U**11**0",H0  may  |jertiii|K!( 
Ite  substitaied  for  that  just  given  (Kr.J, 


Glucmde  of  Coloajnthc^iu 
Golooyntbiu, 

H^BKRGfiB,     Heimi,  34,  SGS, 

Leboukdais.     N.  Ann.  Chim.  Phfs.  24,  585  Phtrm.  Centr,  IWa^  Wt 

Bastick*    Phm^i,  J.  Tram,  10,239;    N,  J,  Pharnu  19,  31G;  aM& 

Kopp's  Jahresber.  l^oO,  550. 
Walz.     i^.  JnAra,  /*Aarm.  0,  16,  ftnd  215  j  Phanju  Turi^l).  7,  &5S;  J* 

^n  Jr(?A.  96,  141.— J\r.  JaAr^.  PA^w*  16,  10. 


Bm^miot  {J,  Fh^9.  84, 338)  aud  Keiiwiep  (JIT.  Tr,  2, 1, 2f ),  profionaljr  l       , 

to  pt^jMiPc  th©  bitu?r  principle  of  oolot-jruth*  — Occuj*  prindpilljr  In  mt  pt^tfrf 
to  ft  l«e«  eilaEt  in  the  pipt  of  bitter  &ppb  (W&k). 

Pr€parati(m.  1.  Extract  of  colorj-uth,  prepared  with  alct^hf^l  <^ 
sp,  gn*.  0'84  and  thoroughly  dried,  is  treated  with  cold  water,  and  the 
Uquid  is  filtered,  colocyutliitin  then  renjaiinng  in  the  reeidiie.  The 
aqueoue  liquid  is  precipitated  with  neutral  aoetate  4»f  lead,  the  i^vm- 
pit^ate  is  removed,  and  the  liltnite  \^  la-eeipitated  with  thu  banic  ticet«itr* 
After  separating  the  last  precjpftate,  the  liquid  is  frt*ed  fnun  lemi  by 
hydrosulpluirfc  acid,  arid  precipitated  with  agtreous  tannic  acid  not  ro 
ext*e3e* ;  the  liqiud  is  warmed,  together  with  the  preeipit«itr,  till  tb« 
latter  loelt^  to  a  resin,  whicli  is  llien  wafeslu^d,  dist^ttlre-l  in  aUx>hoK  ^"^ 
dcoumposed  by  agitutingtlie  sohititNi  with  bame  arf^tatc  of  ^"  *  -^  bT 
digesting   it  with  hyd rated  oxidi.'  of  lead*     The  liquid,   r  <© 

tiiiuiate  of  lead,  freed  from  lead  by  hydrusulphuric  '-^'  ^  -•  • 
with  animal  charcoaL  leaves,  on  s^Kintauwus  - 
yellow  colocyiitbin,  wmch  ia  to  l>o  tTituratod  and  mr^fM*  o  vvjin  iia«j- 
droui*  ether,  whereupon  pure  cohxyuthin  reniaitis  btdiind  (\VaIx)»-- 
Iji  this  proec^ss  a  loss  of  ctj!tx;jiithin  is  incttrred;  (a)  m  the  ctjbcynth 
€?xhausted  with  alcohol,  from  which  it  may  lie  obtained  by  exh 
the  coloeyntli  with  water,  prtH'ijiitaiing'  the  extmct  with 
evaporating  the  filtrate,  and  trealhig  ibe  reHidntti  n  the  snm*^ ' 
the  akHihnht^  rxtniet ;  (A)  in  the  pivcijfiUitetf  thnn^ii  i\^ 
neutral  Jind  I "iMi^  jii'etate><  of  lead,  whirh  [♦ivrijiitutr  it  t* 
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r»loejnthitin,  resin,  and  coiouriug  mutttjr  (for  the  methoil  of  f^WTerinp  It 
ara  thrw  prt'eipitaU-s  »t*e  N.  Jahrb.  Pharm.  B,  S36) ;  (c)  111   the  liquid   prccilii- 

taitoi!  liy  tannic  acid*     The  liquid  is  evaporated  to  one-balf*  neutralised 

trith  &ir>da,  and  precipitated  with  tannic  acid  (I),  and  the  precipit^t©  is 

'  freated  as  above.    The  filtrate  now  obtained  still  coniaina  coloii^jiithin, 

wlucU  may  be  recovered  by  precipitating  it  with  basic  acetate  of  lead, 

cicutraliBing  the  filtrate  with  caustic  soda,  precipitating  with  tannic 

tcid^  and  deconqx)sing  the   precipitate   as  al>ove.     Four  and  a-half 

[)unds  of  coloejnth  yield  10  drachina  of  coltjcynthin  (Wala), 

2.  Colocjmth  is  macerated  in  watei'  for  two  days  and  pressed ;  the 

8-cake  is  treated  with  a  Uttlo  cold  alcohol  of  20°  B* ;  and  the 

idue  is  exhauBted  with  a  large  quantity  of  w^arm^  not  boiling,  alcohol 

jf  38**  B,    The  latter  tincture  is  evaponited  to  an  extract,  which  is 

treed  from  fat  by  ctlier,  and  dissolved  in  a  large  quantity  of  water ; 

the  solution  is  filtered  and  [irecipitated  with  neutral  acotate  of  lead  ; 

md  the  filtrate  i^  freed  from  lead  by  hydrotfulpburic  acid,  evajwrated 

a  syrup,  and  mixed  with  a  slight  excess  of  ammonia.     The  yellow 

fflcjcks  thereby  precipitated  are  dissolved  in  alcohol  and  decolorised  with 

aainml  charcoal,  and  the  filtrate  is  eviifK>rated  to  dryness  (Herberger). 

— In  this  way  the  greater  part  of  the  colocynth  is  left  iu  solution 

( Wak)»  —  Bastick  precipitates  with  neutml  acetate  of  lead  the  extract 

I. prepared  wnth  cold  water  and  heated  to  boiling  ;  filters  after  cooling ; 

Ifrees  the  filtrate  from  lead  by  sulphuric  acid,  and  from  acetic  acid  by 

[boiliiig ;  arid  evaporates  to  dryness.     From  the  residue  strong  alcohfil 

Ices  up  eolocyrithin,  which  remauis,  on  evaporation,  as   a   neutral 

[Idish-brown  renin*  —  Colocjnithin  thus  prepared  is  oot  completely 

|«olub!o  b  water  (Walz).  —  Lebourdais  precipitates  a  concentrated 

ifuaion  of  colocjnith  with  neutral  acetate  of   lead,  and  allows  the 

Itrat*?  to  run  slowly  through  a  fuujiel  containing  animal  charcual  j 

then  washes  the  charcoal,  winch  has  taken  up  colocynthin,  with  w^atcr, 

dries  it,  and  buil^  it  with  alcohol,  which  leaves  small   nodulea  w^ien 

^evaporated, — ^ The  whole  of  the  colocynthin  is  precipitated  by  char* 

leoai  only  after  long  stan(hng(Walz). 


Properties*    Amorphous  yellow  mass,  which  is  said  to  crystallise  in 
fwhiti^h-yeUow  tufts  when  the  alcoholic  solution  is  slowly  eva|X)ratcd 
Talz). 

Cali^ulathm  accoriing  U  WuIm.  mean  at  100*. 

56  C „...    836    „.  69-78     .,. 59'41 

42  H    43     ,„.,.. 7*47    .M.. ......        764 

sa  0 ^.  184 8275  .  ,    mm 

0WH**O^     ....    662    lOO'OO lOOOO 

Decmn^wsiiions,     L  Colocynthin,  when  heated,  bunt^  without  leaving 

,  fesidue,  —  2*  It  forms  with  oil  of  vitriol  a  deep  red  solution,  which 

'^'  Bi^^'ardfl  turns  brown,  and  is  rendered  turbid  by  water  ( Walis).  BA^tick'i 

^locjnthin  U  c«irboniaed  by  oil  of  vitrioL  —  3.  It  dissolves  in  ntlric  acid  of 

_ip.  gT.  1*45,  with  abundant  evolution  of  red  fumes,  and  forms  a  yellow 

Ittinrirphous  acid,  precipituble  by  water  (Basiick).     According  to  Walz 

Ijt    dis?^olves  in  nitric  acid  of  sp»  gr.  1-52,  apparently  unaltered,  ^ — 

l4*   By  nilxing  its  aqueous  solution  with  dilute  sulphuric  or  hi^drochhric 

ciVI,  aud  more  completely  by  bug  boiling  therewith,  it  is  resolved  into 


558 


PRIMART  NUCLEUS  C^HH 


coIocyntheTn  and  augar,  1$  parta  of  col<:>cyntJim  yielding  a  qimQtitj  of 

Biig'ar^  which  reduces  ao  amount  of  aLksiUne  Bolution  of  cupric  oxide 
corresponding  to  1  part  of  grape-sugar : 

CWfl^O^  +  2HQ  =-  C**E320'*  +  C^'H'^^  (Wftk). 

5.  BrtmiM'Water  precipitates  aqueous  oolcK^thtn  and  deodoriMi 
ft.     Colocynthin  reduces  terGMoride  of  gold  in  24  botu^  ( Walz), 

Colocjntliin  dissolves  in  8  parta  of  water  at  12%  and  in  $  part3 
of  boiling  water,  aud  is  deposited  from  the  solution  in  the  form  of  an 
oil  on  cooUng,  The  aqueous  solution  does  not  precipitate  metAlBc 
salts,  and  renders  ferrous  sulphate  only  slightly  cloudy, — It  dissolve* 
in  6  parts  of  weak^  and  in  10  partes  of  absolute  akohol^  and  is  j»re* 
cipitated  from  the  solution  by  ether,  in  which  it  is  not  solable,  — 
It  is  precipitated  from  its  aqueous  solution  by  tannic  acid  (Walz). 

Bmn  of  Coloei/fdh>  —  Wlien  an  alcoholic  extract  of  colocjrnth  ii 
freed  from  fat  by  ether^  and  from  bitter  substance  by  water,  the  reem 
remaini  aa  a  yellowish -brown,  brittle,  inodorouSj  very  bitter  mftM^ 
which  molts  when  heated,  dissolves  with  yellow  colour  in  hot  nitnc 
acid,  and  colours  oil  of  vitriol  dark  brown.  It  dissolves  in  m 
aqueous  ammonia  and  potash  to  a  yellowish^brown  liquid,  precipil 
in  yellow  iiocks  by  acids  j  and  isi  easily  soluble  in  alcohol,  i>ut  hiatiU 
m  ether  and  in  fatty  and  volatile  oils  (Meissner),  The  resin  ilinml 
for  the  most  part  in  aqueous  carbonate  of  8odl^  throwing  downy cllowi 
grt^y  flocks,  and  is  soluble  to  a  great  extent  in  warm  aqueous  oxalie 
acid,  forming  a  solution,  from  which  it  ia  thrown  down  as  a  yeHow* 
white  precipitate  by  tannic  acid. 

ColomfntUtin,  —  To  prepare  this  substance^  the  portion  of  idcxAoGo 
extract  of  colcjcyuth  which  is  insoluble  in  water  is  exhausted  with 
ether;  the  brown  solution  is  decoloriaed  with  animal  char<x>al;  Ik 
filtmle  is  evaporated;  and  the  dry  residue  is  washed  with  absolnl^ 
alcohoL  The  undissolved  portion,  dissolved  in  boiling  alcohol,  and 
decolorised  with  animal  charcoid,  yields  crystals  of  cmoc^thitin  on 
ooohug,  whilst  the  remainder  of  the  solution  solidifies  to  a  jelly,  wMdi 
is  slowly  transformed  into  a  crystalline  powder  of  colocjnfhitia.— 
Tasteless  crystalline  powder,  consistuig  of  microecnpic  oblique  rhombic 
prisma.  Contains  at  lOO"*,  on  the  average,  69-$  p.  c»  C*,  0*4  H.,  niA 
20-8  0*  It  is  soluble  in  boiUng,  but  insoluble  in  oold  abeolule 
(Walz). 


Benic  Acid* 

c**n*^  =  c**H«  0*. 

McLDEE  &  A»  VoLCitEB.    SchHk,  Onderz^t  Th,  5  St.  54$ ;  J.  iir. 
m,  351 :  abstr.  Ann,  Phurm.  64,  342. 

BtcpeeUng  Walter's  borne  ndd^  aee  xvi,  S6£. 

tS^trce*    In  oil  of  ben  (xyu  $S6)  from  Morin$a  tMJira. 


BENIC  ACID. 
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Preparation.  The  fatty  acids  obtained  by  saponifying  the  oil  and 
decomposing  the  soap,  are  separated  by  pressure  into  a  fluid  and  a 
solid  portion,  the  latter  of  which  is  crystallised  from  alcohol  to  sepa- 
rate the  more  easily  fusible  margaric  acid  from  the  less  easily  fusible 
fatty  acids.  There  remains  undissolyecl,  in  too  small  quantity  for  further  exami- 
nation, an  acid«  which  melts  at  83*,  dissolxes  in  stronger  alcohol,  and  contains 
81-5  p.  c.  C,  and  13*86  H. 

Properties.  Benic  acid  solidifies  from  fusion  in  white  friable  needles, 
resembling  stearic  acid.    It  melts  at  76^. 


V5!cter. 

mean. 

44  C 

.  2^4  

...   77-65  .... 

....   77-53 

44  H  

44  

....   12-94  .... 

....   12-90 

4  0 

32  .... 

9-41  .... 

9-57 

C**H*K)^  ... 

.  340  

....  10000  .... 

....  100-00 

The  ahoTe  is  Strecker's  formula  (Ann.  Pharm,  64,  346).  Mulder  gives  the 
formuhi  C«H«0<.  — The  acid  melting  at  83*  may  have  the  formula  C^WH>*  (81-8 
p.  o.  C,  13*4  H.)  hut  on  account  of  its  too  low  melting-point  (as  compared  with 
meliflsic  acid),  Heintz  regards  it  as  a  mixture,  which  may  also  bo  the  case  witli 
benic  acid. 

Soda-salt.  —  A  hot  alcoholic  solution  of  the  salt  solidifies  to  a  jelly, 
which  becomes  crystalline  when  diluted  with  alcohol,  but  not  on  long 
standing  only. 

VSlcker. 


44  C 

43  H    

3  O 

NaO*  

C«H«NaO* 


264  72-92 

43  11-88 

24  663 

31  8-57 

362  100-00 


mean, 

7203 

11-78 

7-56 

8-64 

100-00 


Baryta-salt.  —  Chloride  of  barium  throws  down  from  the  alcoholic 
soda-salt  a  precipitate  resembling  stearate  of  baryta. 


44  C 

43  H 

8  O 

BaO 


264 
43 
24 
766 


64-78 

10-55 

5-89 

18-78 


V51ckcr. 

64-74 

10-45 

610 

18-71 


C«H«BaO^ 


407-5 


100-00    100-00 


lead. 


Lead-aaU.  —  Precipitated  from  the  soda-salt  by  neutral  acetate  of 


44  C 

43  H 

8  0 

PbO.. 


264 
43 
24 

112 


59-59 
9-70 
5-42 

25  29 


58-43 
9-50 
6-06 

26-01 


C«H«PbO* 


448  10000  10000 


•  > 


UXhSO 


i.   Jr^:.     Ziz^zxri.',/.  Orfw-  5.  f75  :  -1«-  Piam.  135,  226. 

r r-mrr^"*-  cut  I'-rTK'rmiy  Erpcic  acsd  is  coTen?d  with  infer. 
UL«£  ':r  iiLi:»f  »  L-.-'jcei^iLT-:  ibe  5^T5i  so  lyn^  as  the  collar  disapp*» 
M.  "rcsi  kjrLLij:t:-  Ai?r  :r:ciiir  is  alisorbed  by  the  acid  wnl»« 
IL>  rLZLTC  .'c  Ljt-xccLyT  fcil  After  pMrnng-  'oflf  the  water  a»d 
^-f-i.:.  L^fccz-r  --!•;  rx>::s>  c  Irrcifae  in  the  air,  the  bromenicic  ^ 
:  KiiK'L  if  ±?e*.orei  i:.  waz^  »k»  b-L  and  crrstallised  from  thecOHt^ 
>..lrL  :c  11  gr-.k    ^ILie  -•.•i::ie&.  iLdting  at  42^  to  43^ 


4  0    -- 


—    ^4 

42 

«     - 


Otto. 

wteam. 

M^l  5315 

S*-13  _.  3i.8i> 

»-43  8  80 

6-43  6-25 


C^Br-'H*H> 


ISS 


lOCHX)     100-00 


B-^2ienicic  acii  dx^  uot  decompose  when  kept.  — It  is  owvfrtri 
i:.:--*  onioio  acid  bv  the  action  of  sodivm-fmalgam  on  treating  itdifa^ 
!:vlic  solution  acidulated  with  hydrochloric  acid. 

7?jr  f.T-.«7.V. —  Thrown  d>wii  as  a  white  precipitate  from  th* 
alooh 'lie  diiicwwia-siilt  hy  ai^^tate  of  baiyta.  Melts  at  MY,  aai 
diXN*miv>o>  a:  ihat  temin'rature.  nr  on  esi>o8ure  to  the  air,  takioKW' 
oxvcon  iuid  K^comiug-  greasy. 


ABIBINE. 
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In  vactto.  Otto, 

3rH^*0< 407 87-89 

Ba..., ^..,.,      68-6 12-11     ■..,     11-80 

C**Bi3H*^BaO* 565-5     lOOOO 

Zmd-mlL  —  Plaster-Uke  precipitate,  separating  from  its  solution 
a  large  quantity  of  boilio^  abaolute  alcohol  in  small  wliite  crystals, 
rhich  quickly  turn  raiicid  in  tbe  air* 

Ctjwials,  Otto. 

C<*Bi-ia«0^    ........    497    82-7 

Pb ♦».    1D4    17  8    .„.,...    16-6 

C**Bt^«PbO<    .,..    601    100-0 

The  acid  dissolves  in  akohol  and  ether,  and  ie  precipitated  from  the 
Bototioii  m  the  form  of  an  oil  by  waten 


COMPOUNDS  CONTAINING  46  ATOMS  OF  CAEBON. 


Pnmar^  Nudtm  C*'IP'5  Az^mcUm  C**N*II"- 
Aribine, 


C«N*IP  =  C**N*II",m 

RlETH  {k  Woitler)*     GotHngtr  Nachrtchtm  1861,  201 ;  Am.  Pkarm. 
120,  247;  N.  Ann,   Chm,  Fhijs.  64,  485;  Rvp,  Chim.  pure  i,  237; 

LKopp*8  Jaltresher.    1861,   532;    complete:    DkBefialian    ubm-    dm 
Aribmi^  voo   R,    RiFnij   GottingeDj   1861  ;    abstr,    Chem.    Cmtr, 
1861,  903. 
; 
.jfi 


In  the  bark  of  Aranha  niSro,  a  Brasilian  tree. 


Proration,    The  bark  is  exhausted  by  digestion  with  hot  water 

itaioing  sulphuric  acid ;  the  extract  is  concentrated,  separated  from 

'  deposited  sulphate  of  lime,  nearly  neutralised  with  carbonate  of  soda^ 

and  precipitated  with  neutral  acetate  of  lead.    After  removing  the 

Iprecipitate  by  filtration,  the  filtrate  m  treated  with   hydrosnlphuric 

field  to  free  it  from  lead  and  colouring  matter  remaining  in  solution, 

and   afterwards  precipitated  with  carbonate  of    soda^   aiid   shaken 

repeatedly  with  ether,  which  takes  up  aribine.    The  ethereal  solution 

lis  mixed  with  hydrochloric  acid,  and  the  hydrochlorate  of  aribine 

rthereby  precipitated  is  collected,  and  purified  by  crystallisation  and 

washing  with  strong  hydrochloric  acidj  after  which  its  aqueous  solution 

Is  decomposed  by  agitation  with  carbonate  of  soda  and  ether.    The 

aribine  pnrified  by  this  process,  repeated  several  times,  is  lastly  crystal- 

Hsed  from  ether*    It  may  be  obtained  in  anhydi-ons  and  in  hydrated 

erystala, 

Pf€^[>iHt€9.     Colourless,  highly  luetrouSj  rhombic    pyramids,    or 


m% 
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prisms  with  angles  of  76*  30*  and  lOS'  SO'.  Melts  at  229%  md 
solidifies  in  a  crystal! me  mass.  When  catttiouslj  1if?at€d^  it  eubliiiies 
below  the  melting^  point  in  Tery  delicate  long  newlles,  but  when  it  m 
rapidly  heated,  empyreuinatic  products  are  also  formed*  It  htm  m 
alkaline  reaction*     Without  action  on  polarised  light* 


46  0 „ 

4N  .......... 

-  .    270    .... 

.,.      7S43 

«»      1580 

6-68 

^    78-18 

1587 

20  H 

20     ..„ 

. S79 

0^*H»    ^.. 

..  -    S&2    ,... 

.«,    lOOOO 

*„..       B9-99 

When  aribine  h  heated  with  iodtde  d/  etJt^l  in  a  water-bath  for  i 
£ew  dajjo,  yellow  crjatala  are  pmdnoed,  whidi  are  soluHe  in  wvter, 
contain  49 '29  p«  &  C.,  and  4*62  II<,  &nd  are  probably  fonned  hy  tiie 
comblnatioD  of  2  atoms  of  eth^bc  iodide  with  I  atom  of  arfbine : 

(calc,  48'82  p.c.  C.p  4%52  H.).  —  When  an  alcoholic  solatioD  of  then 
crystals  ie  decomposed  with  oxide  of  silver  and  the  Bolutioii  is  cmiO^ 
rated  (after  remoring  the  iodide  of  silver)  hydrate  of  bkih^tmSm 
remains  a»  an  amorphous,  coloured  vamiahf  wliidi  forma  a  crraUlfiDO 
compound  with  hydrochloric  add*  Alooholic  biethylanbine  i^aiQ 
heated  with  ifKiide  of  ethyl  yields  a  brown  liquid,  or  when  evaporated 
a  black  cryetallioe  mass,  with  a  large  quantity  of  free  iodine. 

ComUnatiom*  Wttk  IF«l«r,  A*  Hgdt'oiid  Aribtne,  —  Plat,  foar- 
eided  priBms,  with  oblique  end-faces,  hollow  throughout  the  ent«t 
length,  and  open  above.  The  crystals,  which  are  tjnatiapareiit  lad 
gliiiting,  effloreece  in  the  air,  becoming  white  and  opaquoi  and  hmHifi 
whole  Kd  their  water  of  crystal Usaticra  at  100°, 


0^*n* .*.*     362     .... 

leno ., ^  141  «. 


Eteth. 

7097    „„.„.      716® 
20-03    2841 


C«JS*H^  +  I6aq 


4m 


100  00 


.-..     100-00 


B.  Aqttiowi  mint  ion*  —  Aribine  dkaolves  Ln  7762  parts  of  imlerii 
23'',  and  more  freely  in  hot  water*  It  ih  deposited  from  a  hoi  wtt- 
rated  solution,  at  first  in  anhydrous  and  afterwards  in  delicate  feidioy 
hydrated  ctystals. 


C.  Iodine^  hromim^  and  cklarim  throw  down  fr«>m  dllvle 
rate  of  aribintv  brown,  yellow,  or  colourless  crytitalUne  ot^dlias,  whkh 
dissolve  on  warming  the  Liquid,  and  appear  again  on  GOoI^i|f. 

D.  Aribine  combines  with  acids  to  form  salts  which  mro  gen^^I 
easily  CTTstallisiible,  and  contaui  2  or  4  atoms  of  acid  to  1  ilcm  k 
base.  From  a  dilute  aqueous  solution  of  the  hydrodiloimtep  cuMlfC 
aoda  and  \t%  carbonate,  animontt^  and  lime-water  throw  ikiwn  crj^taSSoA 
aribine,  which  dissolves  when  the  liquid  is  warmed*  and  mako^  vtaip* 
pearanoe  iig*iiri  as  it  cools*  Baryta-  and  strontia- water  ihmw  dMSwn 
insoluble  precipiUtee  on  warming,   Jiany  salts  ami  acid%  .sacliidflif 
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the  following,  likewise  produce  crystalline  precipitates  [owing,  perhap*, 
to  the  fact,  tliat  hydrochlorate  of  aribine  is  inaoluble  in  sfUine  solutionB,  as  well  as  in 
strong  hjdroehlofio  add  (Er,)]:  phoBphoric  add,  ftrsaiic  add,  arsenate  of 
ammonia,  iodide  and  bromide  of  potassimn,  bromate,  chlorate,  nitrite, 
and  nitrate  of  potash,  phosphate  of  soda,  chloride  of  barium,  sulphide 
of  barium,  sulphide  of  strontium,  chromate  and  bichromate  of  potash, 
mercuric  chloride,  cyanide  of  potassium,  feirocyanide  and  ferricyanide 
of  potassium,  cyanate  and  sulphocyanate  of  potash,'  acetate  of  soda, 
and  acetate  of  magnesia.  The  following  salts  do  not  produce  predpi- 
tates ;  acetate,  oxalate,  and  binoxalalte  m  ammonia,  oxalate  of  potash, 
succinate  of  ammonia,  and  add  tartrate  of  soda.  Acetate  of  ammonia 
dissolves  the  precipitate  produced  by  acetate  of  soda,  and  tartaric  acid 
that  formed  by  neutral  tartrate  df  soda. 

Sv^kcOe  of  Arihin9.  —  A*  JBt-octd— Formed  from  hydrochlorate 
of  aribme  and  sulj^te  of  silver. 

0<  120*.  Rteth. 

0«N*H» 862    7843 

2(H0,S0^  98    21-77    ........    21-41 

C«N^H»,2(H0,S0«)     ....    450    10000 

S.  Quadrt'ocid. — Formed  by  mixing  aribine  with  excess  of  sul- 
phTuric  acid  and  washing  the  resulting  salt,  which  is  insoluble  in  the 
excess  of  add,  with  ether  and  ether-alcohol : 


^C*»N*H»  • 852    .... 

4(HO,SOS)  ..-.    196    

...      64-24 
....      3576    .... 

Bieth. 
-..    35-36 

C«N«H»,4(H0,S0>)    ....    548    _ 

....    100-00 

Hydrochlorate  of  Aribine.  —  Formed  by  passing  dry  hydrochloric 
acid  gas  over  aribhie,  and  expelling  the  excess  of  add  by  a  current  of 
dry  air  at  100**.  —  Slender  needles,  easily  soluble  in  water  and  pre- 
cipitable  from  the  solution  by  strong  hydrochloric  acid.  The  salt  is 
eduble  in  fusel-oil,  but  quite  insoluble  in  ether. 


0«N*H»   

2HC1 

352    .......       82-88 

73    ......      1717    ... 

Bieth. 
....    16-60 

C«N*H«  2H01 ... 

.    426 100*00 

Chloroplatinaie  of  Aribme.  —  Bichloride  of  platinum  throws  down 
from  hydrochlorate  of  aribine,  pale-yellow  needles,  which  do  not  dissolve 
<m  wanning,  even  after  addition  of  hydrochloric  add. 

Bieth. 

C«N*H»^HC1,4C1   667 7418 

2Pt 197-4    U'^    26-66 

C«N*fl»2HCl^PtCl»   ....    764-4    lOOHX) 

Aribine  dissolves  easily  in  cold,  and  more  easily  in  hot  alcohol^  less 
freely  in  ether ^  and  also  mfuseUoiL 


2  o  2 


§64       PRIMAEY  NUCLEUS  C**H»;  OXYGEN-NUCLEUS  C**H»0», 

Ononetm, 

Ulasiwetz.     Wien,  AcM.  Bei\  15, 152, 

Formed,  together  with  sugar,  by  boflin^  onospin  with  acids,  or 
together  with  formic  add  by  boOiog  formonetin* 

Onoapin  is  heated  with  10  parta  of  water,  aud  dilate  sulphurie  i 
18  dropped  Into  the  solution  till  turbidity  is  produced  and  untl] 
Bupematant  liquid  depoeit^  oily  dmpe^  aud  a^aiti  bocomes  clear.  Tbe 
onouetiu  deposited  on  cooling  ia  purified  by  erystallisation  from 
alcK^hoL  —  Or,  formonetin  m  boiled  with  baryta- water,  carbonic  acid  is 
passed  into  the  solution,  and  the  precipitate  m  boiled  with  alcoholic 
sulphuric  add,  which  dissolves  the  ononetin. 

Fivperties,  Radiated  groups  of  brittle  needles,  having  a  high  rr* 
fraetive  power.  Melts  at  120  ,  losing  1*86  p.  c,  in  weight,  and  solidi- 
fyiug  to  a  crystalline  mass  on  cooling, 

itt  100**  mmin. 

46  0 .,.    276 7005 69-33 

B2H 22     .....*»  S'58 6  72 

12  0 «.      96    ».„..*  24  37 24-95 


The   sboTct    ie    Xrlmprlolit'fl    forcaula    {Lthrhtch,  €23)  t    HUudw^ii    propoKi 

DecomposittQm.  1,  Ononetin  hmUd  on  platinum-foil  evolves  vapoon 
which  excite  coughing,  burna  with  flame,  and  leaves  au  oasilj  Cfm* 
bustible  charcoal.  —  2.  Oil  of  vitriol  and  peroxide  of  nutm€me9€  OokpUff 
ononetin  a  fine  carmine-redL  —  3.  Ononetin  heated  with  nitric  add^ 
meltfi  to  a  resin,  evolving  yaponrs  which  excite  tears,  and  forming 
oxalic  acid,  together  with  picric  or  styi^inic  acid-  —  4,  The  amm^fU^J 
cal  solution  assumes  a  dark  chrome-groen  colour  in  the  air,  auj^H 
afterwards  prccipitable  by  adds  in  dark-red  resinous  flocb.  ^^ 

Orystalhsed  ononetin  is  nearly  insoluble  in  nmtet;  when  fa^eaUf 
precipitated  by  acids,  it  dissolves  to  a  ernaU  extent  ia  boiling  watctv 
from  which  it  cryfitaUiscs  on  cooling. 

Ononetin  dissolves  easily  in  aqueous  alkaiia*  It  is  precipitate 
from  it«  alcoholic  solution  by  ftosic  acetate  of  kad^  but  iiol  by  otto 
metallic  salt.^*  —  It  is  coloured  dark-red  by  se^qtdchhridi  of  imn^       ^ 

It  dissolvea  easily  in  alwUi^  and  slightly  in  wajm  €f  A^* 


HtASrwxTz.     Wm»  Ac^,  B&\  15,  160. 

Fijrmathiu     Ononia  bieafcs  up  on   boiling  into  formonetin   aiid 

IPf'tparaiwn,  OnoDin  is  boiled  with  dilute  sulphuric  or  hydrochloric 
acid  till  the  origiuallj  dear  solution  Bolidifles  to  a  polp  of  flocciilcnt 
ciystaiBj  "which  are  to  be  washed  with  cold  water  and  crystalMBed  from 
boiliDg  alcohoL  Or  the  crystalline  mass  k  diBSolved  m  ammonia,  aud 
the  filtered  aolutiou  m  precipitated  with  so  much  hydrochloric  acid 
that  a  portion  of  the  formoaetiu  still  remahia  in  solntiouj  together 
with  the  whole  of  the  colouring  matter.  The  gelatinous  precipitate 
thns  obtained  is  collectedj  washed,  and  cryatallised  from  alcohoL 

^^^  Pmpmiks.    Small  taetelesB  cryatak. 

^^^B  Hlnaiwct^. 

^^^^^H                                      <d  lOQP  m«an. 

^^^^L  48  0.,.,. 263    .......      n-m 7083 

^^^^^  SOH, „      20    4  95    «,..»,        4-87 

^^H  12  O... „..^      m    ........  2376     .......       ^125 

^^■^  C«H«0° 404    lOCKM)    10000 

H        Hlasiwets  girea  the  famiiila  <?<^H^"« 

■        Formonetin  assumes  a  fine  violet  colonr  with  oil  of  vitnol  and  6x%dc 
f  qftmngane&e,  —  The  solution  m  aqueous  alkaii&  or  in  bari/ia-water  breaka 
up  on  boilhig  into  ouonetin  and  a  fonniate : 

_  C^^H^oQ^*  +  4H0  -  C«W^"  +  C*H=0** 

W       It  ie  irmoluble  in  water  and  is  not  acted  on  by  aqueous  ammonia. 

It  is  not  precipitated  by  se^qnkMoride  of  iron  or  other  metallk  saii^. 

It  ia  soluble  in  boiling  aic&holj  but  nearly  insolnble  in  ether* 


b>  With  Siigan  ' 
Onospin. 

LAStWETz,     Wim,  Acad.  Ben  15, 147. 
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"rr»rii:^i :  Li'i  "i^k  "r^'^ri^a?-*-  »  ^isoir^se^i  rj  zlirszSrc.  wiBibei with » 
3r*iir  !-:ui  "•"Uisr-  riaixiivrf  fraoL  t&e-  filer  vid*-  *dZ  n:»s:.  ni  irtff 

^euv««il7  -mi  -vi:;^.  T^  bx  flir'ffi*  iBemjaiQfc>  sDfidifT  on  oooi 
i:  k  ur7?C4Zl2i*  Tfkgir  :c  :iii:i«cn::-  "w^ra  i*  -jciiscsie-i  *;i?i  pecrrstilhse 
"a?*^  :r  frnr  rEi&e»  ^>ai  lh:c  v^Ms;.  as  iK<  fti^nber  widi  aoiBil 


5SC >« «>« eo-15 

»4H    -     -.      »4    -    -        5-Sa 6<H 

•4  0_  1S2     —  »45 S3^1 

C^H^:-^     —     574 lOChX)         _«     16CKX> 

Z-:-,..:  :.-..*.  1.  <>  >>p»iii,  when  beatei  «^a  platinum-foil  n»UN 
c .  -'.f  -K^tL  fine,  -^1.1  rLi;:?  a  faint  c-i.'Ur  of  sugar.  —  2.  It  «iisa...lTe*' 
ill  ..;  ;-'  rii'-lA  w!:h  r^iiish-vellow  oloar,  which  ohangvs  to  carnLibr 
t^\  Liil::  :.  •::  .riic  /  "mi-.j-v^a*.^  —  3-  It  is  oxi^ilscS  h\  nltri:  .vii 
w::l  :"  r— i*:  :.  -  f  oxa!:"-  aoid.  —  4.  When  b^il^d  with  dilut..'  W- 
^':  - ;  ::  >  .'.  v  ~:  •icvL  it  -iissolve?  and  breaks  np  into  sugur  aui  •3' 
L'.:::..  -^^'.i  ".  ?::\irates  in  ciTinals  or  in  oily  drops  : 

C*H^^«  =  C«H==0"  *  (?^H«0«  (Limpricht>. 

I'l  t:  -  icC":r;]i-'>iti'.»!i,  !"*>  parts  of  onospin  yield,  on  the  averujri\  ir: 
}  in>    f  s:- .r   -ale.  ol-30  p.e,  C'»II"0"). 

Co\l\''.'i*i.  fif.  On'»<pin  dissolves  in  all  proportions  in  lv»iliii^'  i.":  * 
an-!  erystallises  fr.-»m  the  solution  on  coaling. 

It  di<<  Ives  easily  in  aqueous  ammonia  and  in  a'lueous  aUiUs,  f:  '■■ 
wl.ich  it  i-  j'rtvi|itat*?d  by  acids.  It  crystalHsos  unaltoasl  h'-m  •:■ 
S''liiti":i  in  ammonia. 

Chu'^pin-han/ta.     Occasionally  obtained  in  the  pR»paration  . >f  on  r:; 
a  resin  eontaining"  variable  projwrtions  of   baryta       It  dis-  ■«  • 
y  in  alcohol  and  crystallises  irom  the  solatioa  after  long  siani:.- 


OKONIN, 

Ooospin  la  not  precipitated  by  TnetalUc  mlt*  with  the  exoeption  of 

\ic  acetate  of  lead*     It  does  not  reduce  a  boiling  solutioti  of  nitrate  of 

»ifver ,     It  coloors  ^esqnicfdorivk  of  iron  a  dark  cberry-nM,  evea  in  dilute 


ha^k  acetate  of  lead.  It  does  not  reduce  a  boiling  solution  of  nitrate  of 
»ilver .  It  coloors  ^aquicliloride  of  iron  a  dark  cberry-nM,  even  in  dilute 
aqueous  or  alcohoUc  solution*    It  does  not  reduce  an  ail-alim  solution  of 


mpric  oxide. 

It  is  easily  soluble  In  alcohol^  but  nearly  insoluble  in  tther. 


■        It  is  e 


c.  With  Fonnic  Add  and  Sugar. 
Ononin. 


EfiiKseH.     %>ert.  7$»  12  ;  78,  IB  ;  BermL  Jahresber,  23,  506. 
Hi-iu3iWET2:.     Wkn.  Acad,  Ber.  15,  142  j  J.  pr,  Chtm.  65*  419;  afoetr, 

JPhwm.  Centr.  1855,  449  aiid  470  j  Pliarm.  Vimitij.  4,  544 ;  C^pn. 

Gs^.  1855,  321  and  U2;  N.  Anfi.  Chim.  £h^.  46,   $74  i  Kopp'i 

Jahreftbir.  1855,  713. 

DiBOOTered  bj  Reinsch  in  the  roots  of  Omnii  spinosa :  inyestigated 
prindpally  by  Ulaeiwetz.  —  DiEerent  from  ononide  (p,  Gl). 

PrtparatiQu.  L  When  a  decoction  of  the  root  is  precipitated  by 
neutral  aeetate  of  lead,  and  hydrosulphuric  aeid  is  passed  into  the 
filtrate,  sulphide  of  lead  ie  precipitated,  and  with  it  the  ononin,  which 
Miay  be  extracted  from  the  washed  and  dried  precipitate  by  three  or 
four  times  repeated  boiling  with  alcohol,  and  purified  by  recryatalHaa- 
tion  from  alcohol  with  tho  help  of  animal  charcoal.    The  pr^jipitate  ^m- 

d(i«od  bj  nmitpfll  aectattj  of  lead,  ^hea  converted  into  sulphide  of  k-ad  and  bodftd 
with  alcohol,  yields  &  Uttlo  more  ononin ^  but  not  iu^Ociout  to  compensate  for 
IJie  alcohol  anil  timo  employed  fffiaaiTS-ctz) 2,   An  alcoholic  extract  of   the 

root  is  washed  with  warm  water,  and  the  residue  Is  boiled  with  alcohol 
with  addition  of  oxido  of  lead,  which  takes  up  onoiiin,  and  when  filtered 
and  evaporated,  leaves  it  in  crystalsj  which  arc  to  be  further  purified. 
The  aqueous  eolutions  treated  as  in  1  yield  a  little  moro  ononin 
(Trommsdorff),  —  3.  The  mot  is  boiled  with  alcohol  and  the  decoction 
b  filtered  hot  and  concentrated  to  a  syrup,  which  m  then  freed  by  huc- 
oaaaive  treatment  with  water,  ether,  and  alcohol  of  60  p.  c.  from  sub- 
stances Boluble  ill  thoao  liquids.  The  residue  is  a  pale-buown  powder, 
a  Bolution  of  which  in  boiling  alcohol  yields  crystals  of  ononin  on  oool- 
iog  and  evaporation.  The  crystals  are  to  be  washed  with  cold  alcohol 
of  75  p*  c^  which  takes  up  ononide,  and  recryataUised  from  boiling 
alcoholj  with  the  help  of  animal  cbarooal  (Reinseh). 

Ffopertifs.    Colourlena  four-sided  needles  or  lamineei  according^  to 

Hlasiwetz  inodorous  and  tastelesSj  but  aco^rding  to  Rcinsch  they  have 
a  eweetish  after-taste.  Melts  at  235'',  undergoing  acune  change  and 
losing  2*65  p.  c.  in  weigbt,  and  Bohdifyiog  in  the  crystalline  state  on 
cooling  (Klasiweta), 
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eac.,»»«»..»  360  „,...,.    5980  ^^„„    S0^a7 

34  n    .., 31     ,,.,.„,         6  64    .....,„         660 

2CQ,...„.. — „     SQ6     34-50     .» 845^ 

C»H«0»     .„.    G03 100-00    . 10000 

Til e  above  is  Limpriclit'e  fonwula  (Grundrhtt  680,  and  ZeArhmdk^  €&2J|  vluekt 
it  contains  an  OfCn  number  of  atoms,  and  aocoimta  for  the  produotn  of  deeoi 
of  tlic  9ubatimc«,  and  lil(ewbc  agrees  auOtcicMitlT  well  wilb  tbjo  fttml jac%  jm  1 
to  tliat  of  Hlaaiwetz,  C^n»*0=^  (Er.)* 

Ikcomposiiiom*  1.  Ononin  heated  on  platiDxim  foO  molts  and 
with  flame  (HlaBiwetz).  —  2.  When  heated  hi  a  glass  tube,  it  jkUiA 
sublimate  and  leaves  a  brown  residue,  which  afterwards  carl 
(Eeinecb).  —  3p  It  formsj  with  cil  ^fvitrol^  a  reddish- jellow 
which  afterwards  turns  dieny-red,  and  on  addition  of 
manganese,  a  fine  canninc^i'ed,  — ^^4,  It  is  diBBolved  by  nitric  add^ 
yellow  coluur,  and  is  decomposed,  with  formation  of  dxaIIo 
(Hlaslwet^),  a  bitter  eubetanct*,  and  t)  pcculiiu-  add  (Reiiisdi), — dblto 
solution  in  hot  hydrochloiic  or  dilute  milphuric  add  breaks  up  on  '  "^^ 
into  Bugar  and  foimonetin,  the  latter  of  wliich  ciystalMset 
(Hhsiwctz) : 

C^'H^O^*  =  C*n»0**  +  O3^ao«  +  2H0, 

6.  Ononin,  subjected  to  prolonged  boiling  with  Z^fir^a- water  (« 
caustic  pet  a  eh),  diesolvea  with  yellow  colour,  emitting  a  faitit  anaofttic 
odour  and  breaking  up  into  onospiu  and  formic  acid  (Ulasiwetz) : 

Comhinattom.    Ononin  is  insoluble  in  coldj  and  but  Bltghtly  i 

in  boiling   u^aiert  from  which  it  crystallises  on  cooling:.     It  isl 

affected  by  chlotrne-tvaterj  or  by  a-mm&niat  aqueous  itsquichl&rids  tfkm 
or  metallw  mlts^  It  is  precipitated  from  its  atcoholio  flolation  in  whto 
flocks  by  basic  acetate  of  had  (Hlasiwetz). 

OnouiB  dissolres  in  strong  €dcohoi  on  long  boiling.    After  1 
for  fiome  time  with  water,  it  is  taken  up  by  moderately  strong  i 

It  is  nearly  tneolublo  in  eih^r  (Hlaeiwetz ;  Eciuscb). 

Aricine. 
C**N»II*«CP  =  C*'N'IP*0»,n', 

I^LLETiER  &  Cdbiol.    X  Mann,  15,  565 ;  N.  li-*  21,  1,  ISTf  M^f&T 

sa,  304. 
L^VEHKoiDi-    Mtpert.  33 j  353 » 
rfij-LETiKB,    Ann.  Cliirn,  Fh^i.  51, 185;  Sckw.  G7,  81  j  Asm,  J%m%. 

Makzisu    N,  J.  Pharm.  %  05;  abetr,  Compt,  rmd,  1^  105 1    J*fr. 

CUm.  29,  42  j  JV.  Bn  Arch.  32,  48  i  N.  Ann.  mm.  Fh^,  6,  W^ 

~  N.  J,  Pham.  2,  313* 
F-  L.  WaCELEB,    Pepert,  75, 299;  81,  249 

Cuicomn^   (P<?UctL>r  t  Winolder),       CtWAepa^'ni  (lUtixml],  — ] 
FdOfitier  &  Cdrid  in  lS29i 
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Occui's  ia  CUna  tk  Ciisco  vera  (WiggtnB,  412),  wMeli  was  investi* 

fttsd  by  PeUetier  h  Coriul  and  by  Leverkalm  aa  a  Bpurioua  calisay^ 

fii  China  Jam  paUiaa  { WiggeiiSj  402)  (Manziiii),  —  Wiuckler  oxamiDed 

Pellet ier's  bark,  which  assume,^  a  green  colour  with  strong  nitric  acid, 

,  as  In  the  case  also  with  the  ethereal  extract  obtained  from  it, 

^ormafioii.  Aricinc  ia  formed  bj  treating  kinono  with  mtrftt«  of  potiuh  and 
oO  of  Titriol,  adding  to  the  product  wnter  ona  zi«c»  and  aft-eT  2%  houiB  ©TapoTiitinff 
^~^  eshfkUMiiiag  the  residue  \dth  dloohol  |  the  produi't  is  turned  ffrL-eti  bj  mtric  acid 

"  Qnbroodt,  Far.  Soc.  EulL  J,  107  j  Chcm.  Ceidr.  1863,  111),  Tim  ataieracnt 
«f  coiiilrmatif)u  (Ej.)* 

PreparathiK  Aiicme  ia  obtainedj  in  the  same  wo,y  as  qulmacj  by 
wlirig  the  bark  with  acidulated  watc^r,  treating  the  extract  with  lime, 
and  exhausting  the  llme-preeipltate  with  alcohol  of  36*.  The  alcoholic 
extract  is  filtered  hot  and  the  brown  filtrate  is  net  aside  for  a  day,  when 
It  dejK»sits  the  greater  part  of  the  ariciiie  in  fine  crjetals,  which  must 
be  ixmoveLh  The  rnother-lii^tior  is  fi^ed  from  most  of  the  alcohol  by 
tUetilhition  ;  the  black  residue  is  treated  with  a  sUifht  oxceas  of  dilute 
hydrochloric  acid  and  mixed  with  a  strong  solution  of  chloride  of 
Bodium,  whicli  precipitates  the  colouring  matter ;  and  the  liquid  ia 

I  filtered  and  precipitated  by  ammonia*  The  precipitate  is  rediesolved 
in  h}'ditK,"hloric  acidj  and  the  solutiou  is  precipitated  by  chloride  of 
fiodium,  filtered,  and  again  precipitated  b^  ammonia,  until  the  ariciue 
^>pear6  of  a  straw-yellow  colour,  after  which  it  is  purified  by  crystalli- 
sation f I'om  alcohol,  with  help  of  animal  eharajal  (Manziui),  —  winckJer 
submits  to  distillation  the  tincture  obta'med  by  exhausting^  the  lime 
precipitate;  dissolves  the  residual  resin  in  veiy  dilute  acetic  acid; 
decoloHees  the  solution  with  oxide  of  lead,  basic  acetate  of  lead,  and 

i animal  charcoal ;  precipitates  with  ammonia ;  and  purifies  the  product 
by  crystallisation,  In  this  way  the  baik  yields  about  1-4  p.c*  of 
incine. 
Properties,  Thick  needle®,  tasteless  at  first,  afterwards  warm  and 
BCidj  and  having  a  very  bitter  taste  when  dissolved  in  acids  (PeUetier 
and  Corlol),  Vmy  delicate  prisms  having  a  vitreous  lujitre,  arranged 
In  circles  ( Winckler),  According  to  Hanzini,  colourlese  ciystals,  longer 
than  tho&e  of  ciuchunlne,  inodorous,  slowly  excitiDg  a  bitter  taste  in  the 
'  mouth*  Has  ah  alkuline  reaction.  Does  not  undergo  any  alteration  at 
loO''  and  melts  at  188°  without  loss  of  weighty  to  a  resin  which  baa 
the  same  melting-point  when  heated  again  (Manzini).  Leverkohn's 
aricine  was  bitter,  not  alkaline,  and  not  erystallisable,  but^  tike  that  of 
tli€  otlier  chemists,  it  formed  a  tremulous  jelly  ^Ith  sulphuric  add* 
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Aeootding  to  Pelktier,  C°KII'^0".    Mudisuu'a  fonnala  contains  1  at  of  lijdrogoa 

more  tluin  thts  one  Hhove  giTca,  wliicih  was  preferred  bj  0erhardt  (TVwl^,  4^  168}  .^^^ 
Isomeric  with  braclne. 
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Aricine  gives  off  itinking  empjrreumatic  products  at  190*,  1ca™| 
charcoal  (Manani).  ^ — It  dissolves  in  strong  nitric  €tmd  with  dark- 
green  colouTj  aud  in  dilute  add  with  paler  colour  (PoUotitir  &  Coriol), 
Wiackler's  aricine  exhibits  this  coloration  oulj  when  impure, 

Ariciiie  is  nearly  insoluble  hi  wtUet^  but  easily  sulul^ile  m  dilati 
fwids,  forming  for  tlio  most  part  crystaUisable  salts,  which  dis^solve 
ev^en  ha  weak  wonn  alcohol*  The  saltR  are  precipitated  by  ciuistk 
alkalb  and  tiieir  carbonates  (ManEim),  The  precipitote  iu  ptilvendeat, 
not  resinous  (Winckler).  The  salts  are  procipitated  by  amnianiat  but 
a  (>ortian  of  the  aricine  remaxne  dismjlved  in  excess  of  ammonia,  fpom 
which  it  crysta,!Uses :  the  precipitate,  which  is  amorphous  at  fifit, 
likewise  becomes  crystalUne  after  a  few  days*  The  salts  are  predpi- 
tatcd  by  iodide  of  potassium,  bichloride  o£  platinum,  chloride  of  goR 
and  tannic  acid  (Manzini), 

Sufyhate  of  Aridne,  —  A*  Wmdralf  —  A  neutral  solution  of  arldttt 

fti  dilute  sulphuric  acid  solidifies  on  cooling  to  a  wlute  tremuloua  ^y, 
which  drie^  up  to  a  homy  mass  on  exposure  to  the  air^  and  in  agaii 
converted  mto  a  jelly  by  boiling  water.     A  solution  of  the  si^t 
alcohol  yields  silky  needles,  duU  according  tt>  Winckler,  resemt" 
those  of  sulphate  of  quinine*     The  crystals  dissolve  in  w&rm 
[lefeiJ  easily  than  sulphate  of  cinchoiiine,  more  easily  than  snlj  ^ 
(juinine  (^Vincklcr)],  and  again  gelatinise  on  cooling.      The  writ 
insoluble  in  ether  (PcUetier  &  Coriol)* 

B.    Acid.  —  Flat  needles  (Pelletier) ;    erystals*   obtained  by  d»- 

solving  aricine  in  a  slight  excess  of  sulphuric  actd.     Does  opl  hm 
weight  at  210°  (Manzini),    The  solution  exhibits  a  bine  flu 
(Winckler). 

HuutnL 
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U^driodati  tf  Aricine.  —  A  solution  of  aricine  in  warm  dilate  i 
yieldBj  on  cooling,   lemon-yellow  needles,  very  slightly   ejolubloij 
cold*  easily  s^jUible  in  warm  alcohol*     The  crystals   tio  not  dii 
at  200*,  but  cake  together  at  220°,  imd  melt  to  a  dark  mass  al  J 
(Manzini), 

ai  120*  MaiUQi]^ 

O»lPlF0»    .» 894    ........      75-48 

Hl.»> 128 8*'SB    S4M 

C*WHW,HI 622     ....„*     100-00 

HydrwAlomU  qfjrwim.  —  WTieu  aricine  ts  exDosed  to  » < 

hydrochloric  acid  gas  at  120^  100  parts  of  it  take  up  8-M  yaiuA 
hydrochloric  add  (1  at,  =  9-26  ports  HCl).    The  mass  beeonitti  i — 
without  mehingj  assumes  a  yellow,  afterwards  daik-orauge  - 
Mill  when  disiolved  in  alcohol  and  evaporatedi  leaves  an 
brown  gum.  —  A  solution  of  aricino  in  warm  aqueous  hjdtodilam  icB 
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^elds,  on  cooling',  crystals  which  lose  their  water  of  crystaUisatiou  in 
a  Tacumn,  and  nothing  more  at  120''  (Mansdni), 


HCl 

at  130*. 

«     39  i       

..       36-6     

»»      91 7<5 

8-24     ... 

....     8-33 

046HJH«0«,Ha  .. 

.     430  5     .„., 

...     lOO'OO 

0Uoroplutinai€  of  Aficine.  —  Lemon-yellow  precipitate,  V€iy  slightly 

©oluble  in  water,  but  easily  soluble  in  alcohol,  from  which  it  ciystalliaea 
I  oa  apoutaueous  evapomtiou  (Maumni). 

at  120'.  Mangmi. 

C*JPH»0«. ^.... 804       ........  €5-67 

HC1> ^ 107*5    , 17*91 

Pt  _ 98-7    16-4^ 16*31 


C^N^ir«0«,EO,PtCl*  600-2     10000 

Aricine  dksolrea  in  okohol  more  easily  than  dnchonine^  less  easily 
than  quinine  ( Wincldar).    It.  is  soluble  in  etAar. 


Appendix  to  Aricine. 
Fajficme. 

F-  L,  WrKCKi^EB.    Eepert  91,  145  j  92,  29,  and  231;  N.  EepiH.  1, 
11, 

To  bo  distlngnished  from  aricine »  IHscnvered  by  Winckler  in 
1845  in  China  Jaen  fitsca  from  Para  (Wiggers,  40 4),  and  at  first 
niiBtaken  far  ariciue  (p.  568),  but  afterwards  found  to  bo  au  indo- 

fendeut  body.  —  It  occnrs  also  in  a  bark  resembling  Cortes^  cwri^mm 
China  de  Fam  rubra  f  (Kn)]  (Winckler,  liepert  96,  341). 

Preparation,  The  finely  powdered  bark  is  exhausted  by  thrice  boil- 
ing it  with  three  times  its  weight  of  80  p,  c.  alcohol.  The  extracts  thns 
obt-uned  are  freed  from  the  greater  part  of  the  alcohol  by  distillation, 
And  the  residue  is  evaporated  to  dryness^  tritarated,  and  digested 
with  warm  hydrochloric  acid  containing  -g^th  of  the  filming  acid,  which 
leaves  a  portion  undissolved*  The  dissolved  naricine  is  precipitated 
with  carlH:>iiate  of  soda,  washed,  dried,  dissolved  in  ether,  and  recovered 
&om  the  Bolntiou  by  evaporation ;  then  dis.solved  in  very  dilute  hydro- 
chloric acid,  treated  with  animal  charcoal,  ami  again  precipitated  with 
carbonate  of  soda.  Tlie  portiou  pomaimng  imdiflsalied  in  thf^  firat  tpoatment 
mUi  dilute  hjdpo<Jiloric  acid  amy  he  freed  from  &  red  i\>mpomid  bj  lieating  it  witi 
aqtioouA  carbonate  of  sodai  after  which  adtla  take  up  more  pariciije  from  the  residue. 
PariciiMJ  tlius  obtaiatd  lenTes  » ellght  residtie  ^en  difffolred  in  dilute  eulphwo 
ttoid. 

Properties*  Yellow  amorphous  resinous  mass.  Ilf/dnitc  ofporiciri^^ 
cont^usDg  5'03  p,  c.  of  water,  precipitated  from  the  acid  solutions  by 
ammonia  or  alkalis,  forms  a  white,  very  loose  powder.  Tastes  very 
Mtten 
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According  to  the  (preli miliary)  analyses  of  Weidenbusch, 
is   rc^presentcd   by  tlie   fonniila  C*'N'H''0':    the   phospkate, 
chlorate  and  chromat©  conttiiu,  in  combmation  with  the  amouut  of  { 
cine  represented  by  this  formnla^  1  atom  of  acid  and  I  atom  of  watSTi 

PariciuG  is  coloured  greenish -yellow,  afterwards  a  fin©  dark-^ 
by  nitnc  fjctd  of  ap,  g\\  1*4  ;  also  by  oil  of  vitriol j  and  i&  dacoroi 
by  the  latter  acid* 

It  is  wetted  with  difSciil ty  by  water,  and  dissolve  very  ellgbUy. 
—  It  IS  iohiblo  in  dilute  dcids  (more  slowly  after  di^dnj^),  fornuQg 
€t>lonr1es8  or  yeUow  amorphous  salts.  The  sulphate  and  hydrocfaicmii 
are  precipitated  from  their  neutral  solutions  by  hydrochloric,  nifc 
sulphuric  acid,  the  precipitates  being  soluble  m  water. 

Fhmphate  of  I^armne,  —  Precipitated  from  tlie  hydrochlorate  bj 
phosphate  of  soda.  Resembles  the  hydrate  (Winckler).  Ooollini 
14*8G  p.c.  P0«,  and  206  p»  c.  of  water  (Wetdenbamih). 

S^ilphate  of  Paricine,  —  A  solution  of  paricuie  in  warm  dUata  tsd* 
phuric  add  solidifies  on  cooling  to  a  firm  jelly,  which  drios  op  loa 
brown,  translncentj  horny  mass,  ttiming'  opaque  when  wmaw^ 
tritimibJe  to  a  w^hite  powder,  and  containing^  after  diying  at  100*, 
7'79  p.  c*  of  sulphuric  add  (Winckler), 

IIt/di*och!omU  of  Paridne.  —  A  solution  of  paricino  in  bydrochlonQ 
acid  leaves  on  evaporation  a  colourless  friable  resin,  which,  acoQidH 
to  Wcldenbusch,  contains  8-53  p.  c,  of  water,  ^H 

ChrmtaU  of  Fwime.  —  Contains  2-3  p,  g.  of  water,  and  16'4  jxe 
of  chromic  acid  (W^eidenbusch). 

Hydrochlorate  nf  paricine  precipitates  tnercunc  chloride  (Windda^ 
It  throws  down  a  yello wish-white  amorphous  precipitate  from  iodms^ 
mrate  rf  potassium  (Delffs), 

ChhrophtitmU  if  Pmicim.  —  Resembles  the  quinine*  &alu  Btusi 
vigofously  when  heated.    Contains  3  p.  c,  of  water,  and  IS  to  16  ptC 

of  platinum  (Winckler). 

Paridne  dlBsolves  easily  in  alcohol  and  riAf  r. 


Bruciae. 

pELtm^H  &  CAVENTtJTJ.     Ann.  Chim,  Phj$.  12,  IIS;   J,  Pharm, 

520;  Schw,  28,  32;  Qilh  03,  322;  Amu  CMm.  Ph$$.  20,  5^. 
MuncK.    N.  Tr.  20,  1,  ISi, 
PuFms.     Schw,  C2,  m. 

l^muu     B^Qil*  21,  22,  and  i%l.  —  Ann,  Phatm.  ^C,  53;  2%  M* 
Kegkault.    Ann^  Pharnu  2%  20  j  X  pr*  Chitu  16,  t07.  —  Amm.! 

pELtmrn.     Ann,    Chim,  Phj^s.  CS,   176;   Am.   Pftarm.   22,    121. 

J.  Phattn.  24,  159;  AnjK  Phamu  29t  53;  J.  pr.  Chem.  14,  lai 

Ann.  Chim,  Phfs.  54,  186, 
VAREt:^TRiJ'^  &  \ViLL,    Ann,  Pharm.  S9,  285- 
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DotLFUBS*     Ann.  Fhamu  65,  214 ;  Kcpp*i  Jaht^sbcr.  1817  and  184S, 

620. 
Strecker.     Ann.  Fharm.  91  j  76 ;  M*  Ann*  CMnu  Fhm*  42,  366  ^  Kopp^t 

Jahresher,  1854,  520. 

DiBCOvered  bj  Felletier  &  Caventou  in  1819,  -^  Oo^tirs  in  the  bark 
of  Stryt^hTtos  Niijs  vomica  and  in  falso  an/^stui'a  bark  ;  also,  together 
with  strychnia©,  in  Nu^  vomica^  sparingly  in  Ignatius'  beaTis  and  in 
Upas  Tieut^^.  Soo  p-  480*  —  A  South  American  arrow  poiflou  front 
Guenia,  known  as  Cuba  longa,  oontam^  bmciuej  but  no  strychnine 
(Palm,  Phartn.  Vimelj,  11,  552). 

Pr^aratityn.  1.  FYom  Nttx  mmica.  —  In  the  preparation  of  strych* 
nine  by  the  method  described  at  p,  480,  bnicine  remains  dissolved, 
together  with  colouring  matter,  in  the  alcohol  of  34  p.  c,  employed,  and 
is  obtained  as  snlphate  by  evaporathig  the  alcoholic  solution  to  a 
symp,  neutralising  with  cold  dilute  sulphuric  acid,  and  setting  the 
liquid  aaide  for  some  days ;  the  salt  then  crystallises,  and  is  to  be 
separated  from  the  black  mother*hqnor  by  pressing.  The  crystals  are 
dissolved  m  water,  and  the  solution  is  decolorised  with  animal  charcoal 
and  precipitated  by  ammonia,  which  throws  down  a  portion  of  the 
brudne,  the  remainder  crystallising  from  the  ammoniacal  liquid  on 
exposure  to  the  air.  The  crystals  are  purified  by  i'e^?i'y£^t4iUiaation 
from  boiling  alcohol  of  80  p.  c»  (Coriol  &  Soubt^iran,  jV,  /,  Ph(o*m,  45, 
231)-  — Wittstein  (DatsteiL  und  P}'ufujig,  215)  evaporates  the  alcohohc 
motber-Uquor  of  strychnine  to  dryness  with  a  qoantity  of  bmoxalate 
of  potash  amounting  to  ^th  of  the  weight  of  the  nux  vomica  em- 
ployed, then  triturates  the  residue,  and  digests  it  for  two  days  with 
absolute  alcohol  at  0°-  The  undissolved  portion  is  again  washed  with 
ice-cold  absolute  alcohol  so  long  as  it  imparts  a  colour  thereto,  and  is 
then  dissolved  in  warm  water,  beated  to  TolatiUse  the  whole  of  the 
alcohol,  and  agitated  for  several  days  with  a  quantity  of  magnesia 
equal  to  y^th  of  the  weight  of  the  dux  vomica  employed.  The  pre- 
cipitat-e  thereby  produced  is  collected  and  exhausted  with  90  p,  c 
alcohol,  and  tho  tincture  is  concentrated  and  placed  in  the  cold ;  the 
bnicine  tben  collects  at  the  bottom  m  the  form  of  an  oil,  which  after- 
wards crystaOises,  In  this  way  10  pounds  of  mix  vomica  yield 
6  drachms  of  brucine  (Wittstein), 

2.  IVom  falm  Angi^tura  harh — The  bark  is  freed  from  fat  by 
ether,  and  boiled  repeatedly  with  alcohol  j  the  tincture  is  evaporated 
and  the  residue  dissolved  in  water ;  the  greater  part  of  tbe  colouriug 
matter  is  precipitated  with  basic  acetate  of  lead ;  the  liquid  is  filtered 
and  freed  from  excess  of  lead  by  hydros ulphuric  acid  ;  and  the  filtrate 
is  b<jiled  t*>  throw  down  a  little  stiychninc,  mixed  with  a  quantity  of 
Diagnesia  equal  to  -^^th  of  the  bark,  again  filtered,  and  evap:Jrated : 


'jt 


a  granular  mass  of  brucine  then  remains,  together  with  ajlouring 
matter.  The  brucine  thus  obtained  is  converted  into  oxalate  by  the 
addition  of  oxalic  acid,  and  the  salt  is  treated  with  ice-cold  absolute 
alcohol,  which  takes  up  colouring  matter.  The  remaining  pure  oxalate 
of  brucine  is  decomposed  by  evaporating  it  with  magnesia  and  water, 
and  the  diy  mass  is  exhausted  with  alcohol  and  the  tinctui-e  evaporated 
to  crystallLsation  (Pellctier  &  Caventou). 

The  hydi^ated  crystals  are  still  to  be  freed  from  water  by  heating- 


lu  VI, 


*=^*'-_-'  -^'  -P--^   ^^^-  ^  ^--^   itpiei:^    -   w::icL  roaid  ^w 
•Tr    _---■-   ^j^  *  ^*r— ,--f  .-«:'y--=c    rf.^i."    i-ici-rrers:  bat  ifw 

-^  ^~*  ~_   '^  y*  "'    "If  r- *^^^-'=*    2i:L.?i<.T  1:1  icc^<=r  ^»ttp6  liujc 
-^j  ^77^"        -  ^^     ^''*^:'^  A^^;-:^  lie^-»e  pr:^  aces  no  orsifc  j 

-  ' — ■"  -■'  -  — --"^  -  --■"-.  --  "^  Jlj  ir:z«s.  Sir-:<ijairnciK 
■  J'  '--  -^---^  -'-^;  rLi^-^-jT;  L:-^  Litr:^  bvivdiri 
*    '-^-—-J*-!   :•  •::a>*   —-cj-^^  i ..r:!:.^:^.:-^*  which  J^rd- 

r'TT.tf  4 

-.-     .'-i:^'    -   .-  .-^f;-    C«5;H5^,'.   »rr-m*d5   CCysffrt>   \jfx 
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"  -  :--  -  r  •  i--.  .  "r-7  -::.r  _:ar.-. :...;  aoi.i.  i.-.^nhor  \v;;L  ii--. 
fc>:-  ;  .-.  l:.  :  L  _  ---  ;^-:.:.:.r^_^:  n-::  vrcTiri^aiio  v^il,  bui  :»■- a^crL-J 
tt-tT--  ..  ..i-^r:.--    .  —  =.    --tri.i-tr.ic  :■:-:.  j.lai-i:iii^.to;Liii-r-. 

:i  >:  ■  'J--.^.  — -.  .:.  :-r  -^- >->  :^i:i -r.^  •.:  ;i5i  sahs  Ty  f/-:  /'■ 
:_T>  -..  '  r^  .»::.--  ;  •  s::.vr  >  ^r_^-r  rt-:  .'-I-ur  which  is  f-kt-wisv ;"  ■ 
:->i;7-^  -.:.  :  l.:::  u:. :  ?t..ci.tr  A:  Cinfrlit- .  i:  u-jiT.-:'-.? 
nfczi-    ■    -   L-^   -   ^.  -         I-:    iiC      H:..».we:^   i   K^Khir-iir-.  —  4.    I:    :  ".l?  * 

-.'.■.'.        '    .:.  .  --.:.-  ^-^^  '*->■" //r.v/,;/.;^-   f,.i-:j,^   w-;::   : 

^r  ..  .  ■  .  ■  -.  .-••;.  L>  :..-^v-^va:or  j.r.:-:iio«.-s:;  ]  r..wi.  pv-  •." 
>:.  -      -■  -  -•-.'^.* "7" ***.'■'■*  '^'.■"    ''''-*   J'a>>tii   i!:t."  ir.i*  • 

-p-;....    ;-:     .      -   -:-?  ^:.  :■  :    :>>.-vei;  tiio   bnichit-.  f-:7:i::v  u  \«-- 
z.-'.'.:  /-   ..  .  -     "  -  ■       vin.s  .;  ^  :  ii:.ii  assumes  a  r,  »<«.•- r-t-l   t'   ■;  ^  :• 
0-  .  v.".  '.'.  .  .."•■'".■.     -   ..-•■>  ::s '.••'•iour  iin»l  iK*]>'>sits  a  <\i\,i]':  . :  .:■ 
.:  vv!    --.-     ::   .?.-.     V.';...:,  i:t;iir;il>i-d  witli  amnuuiui  a!i«It\:i:   -..:  - 
:-    ';.  ,v..  ^  -..-..:..:..     i.i.-.  L-  !■  iirL-'i  riV;:   from    tin..    LKhuUr.-l  V  ■  ;: 
ar.:'..  :.:»    ":     '^'•'     •  ^^-    '»'•   aii.  ■iiili-Mis,    hiiur,   umij-j.,.!.^..!;. .;>    r*  . 
^\  ^ir     >     \  .7     :.lr..tv     :   l-ruoiiu'  is  likewi.st*   col,  .11-4,1  1  v  .  ■■  ■ 
w::.  .:•   :   .":../.-'  a*-   i:>-iiiMi'  |':-«"ljict,  as  is  th«.»  c-asr  \vi!l."<r:v    •  .: 
^  p.  ;;.  •;,     .  -    ^..»i  ira  rs  -•;  siryi-hnino  uiay  hv  iKttvtr.I  i-,  1  -. 
ti,,-  .1    :  :.  .  --  ]  r  -ir.  ■•■  i  "ii  lassin.u-  chlorine  iut«i  ihr  >oiiiTr-     : 
r.ii:.':'' -    i-' ;  :-■  •  •'^-   /''".'r-,/.  I'tl.  llo).     Clil-Tiiu-wan  r   .■.!■::>  - 
ti-'Tis   "f  ':  :  L'-":.'— -.ills  :i  liiif  palo-red,  wliicli  I.n  chahui'i  L-  \r.. 
'^n»\\'i:  1  y  ■'  •  '  ■•  •  »• 

I.  BriK-'i:!*-  is  ii.«t  CMl«»iiivti  by  O'ld  oil  o/vitn'ol,  but  asMixa—  a  y 
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slcmr  with  the  hot  liquid  (Kersting;   Gtiy,  AfmL  Zettschr*    1^  921 
ee  below,  —  7.  On  boiling  a  Btrong  soitition  of  the  liydi-oc  hi  orate  with 
IWiVfiie  of  potash^  it  evolves  n  large  quantitv  of  gas  borumg"  Tvith  b 
green-edged  flame  (A,  Wp  Hofmaim,  Ann.  Fharm.  76 j  S6B). 


8*  Bnicinc  assumes  a  dark-red  colour  when  nitric  acid  of  sp,  gr. 


fe.  « 

^B.^  k  poured  upou  it  ( Pel )e tier  &  Caventou),  becomiDghotand  dlBSor 

^Bng',   with  evolution  of  combustible  gas^  the   residue  solidiiies,    OB 

pbx>Liiig,  to  au  orange -coloured  masa,  from  Bcparation  of  cacotheline 

(Gerhaidt)*     When  the  cacotheline  m  allowed  to  remain  in  contact 

^^||h  the  nitric  acid  mother-Uquor  for  a  few  hoursj  it  is  converted  into 

^^^Pther  chrome-yellow  body^  which  is  insoluble  in  water  and  esplodefl 

^^Hfen  heated  (Gerhardt).  —  The  gas  evoh*ed  is  a  mucture  of  nitrite  of 

methyl  (1  atom  of  which  is  prodnced  from  1  atom  of  brucine),  nitric 

oxide,  and  carbonic  acid,  the  last  being  formed  fi'om  oxalic  acid,  which 

occufflj  together  witii  cacotheline,  in  the  residue.    In  this  reaction 

1  atom  of  brucine  yields  -t  atoms  of  carbon  in  the  form  of  oxalic  or 

Garbonic  acid  t 


Bruciiio.  Gacoth^liiie,      M^h^rlie       Oxalic 

nitrite.  actd. 


3t  regarded  tlie  rH>ml»netible  gai  M  iiitrite  of  ethjlt  fr^e  from  ntbic  oxide 
Cttr!)miic  aciJ  j  a&d  Aceordiog  to  Xjaureut,  the  gti»  docs  not  eont^n  carbonic 
Acid.  Lieb^g,  bj  wanning  the  mixturo  of  &eid  and  brucioo,  obt&tiied,  iuatead  of 
uitrito  of  methyl,  a  Uqnid  condettBuMo  in  a  freejting-mixf  urp,  boiling  at  70*  to  7^*^ 
not  Ttusoiblc  with  water^  and  beaTier  than  dilute  nitTic  acid  :  ai^cordmg  to  Strecter 
thif  body  i»  probublj  nitratD  of  methjl  obtained  by  the  employmetit  of  more  dilute 
nitric  iicid.  Laurent  c^ondeniicd  the  gaa  obtained  from  bruciiiG'  and  nitric  ftcid  to  a 
""|uid  whicb  distilled  nt  10*  to  16*,  burned  with  H&mi),  e^'olviag  uitroua  ftimeSi  and 
"ned  cftrljoa  and  hydrogen  in  the  aome  proportion  aa  nitrite  of  ethyl,  Tbia 
bi  p^haps  tt  mixture  of  nitrite  and  nitrate  of  methyl  (Kr.)*  See  Liebig 
^ftonfi.  57,  &4,  and  58,  234)  and  Gerhortit.  Laurenti  and  BoeeogorteQ,  in  the 
I  referred  to  under  oncotlieUne  (p.  BErS). 

The  fine  red  solution  of  brucine  in  excess  of  nitric  acid  is  decolorised 

I  by  hydros ulph uric  acid,  sulphurous  add,  or  protochloride  of  tin  i  it 

>  tiirns  yellow  on  wanning  or  on  further  addition  of  nitric  acid,  where* 

^  upon  nrotochloride  of  tin  [and  hydrosnlphate  of  ammonia  (Freseoiuij)] 

immediately  producea   a  erplendid    violet   coloration   and   precipitate 

{PcUetier  &  Oaventou).     Fuming  nitric  acid  digRolvee  bnicinej  i^ith 

considerable  intumescence,   forming   a   red  solution:   nitric  acid   of 

Bp.  gr.  12  dissolves  it  with  gradually  deepening  hrown-red  colour 

(Duflos). 

When  a  layer  of  a  solution  of  brucine  tn  1,000  parts  of  water  is 
placed  upon  an  equal  bulk  of  oil  of  vitriol,  there  is  fornHHi^  in  pi-esonce 
of  traces  of  nitric  acid^  a  rose -red  zone  whi^h  quickly  changes  to 
yellow  at  the  lower  edge.  This  reaction  may  be  employed  for  the 
detection  of  very  email  quantities  of  nitric  acid  (Kersting,  Aim, 
Fhartru  125,  254)*  —  Brucine  covered  vdUi  oil  of  vitriol  containing 
jutiic  acid,  prepared  as  described  at  p*  141,  vol,  xvi,  is  coloured  a 
transient  reUj  clianging  to  yellow;  the  addition  of  a  few  drops  of 
water  haiileui^  the  formation  of  the  yellow  colour.  The  solution  is 
again  tiirued  red,  afterwai^ds  yellow  by  the  addition  of  particles  of 
oxide  of  mangauoee,  and  assumes  a  golden  yellow  colour  when  nearly 


I  ?.  Braiat  icted  ^jog  br  js^ot*  r^fc>/  and  d!i7iif^  s^thAmnc  ^ 
yaciis  »  Imni  izaoq^rw  b^dr.  soluble  in  alo^hol,  and  a  bUcbor 
»  uii:  5»j5?^  red.  vaor^b^as  hodj.  insoluble  in  aloihol,  b-jth  of 
wiSA  ars^  cr,^*2red  red  or  jeOowisb-red  bv  strong*  nitric  add  andh 
ofl  of  Txor>:^  (EL  Mardiand,  JT.  J.  Fkarm.  4,  28;  J:  (Mn.  mrUA 
«7)- 

II.  Bradne  forms  denratires  with  iodidf  of  methyl  (StaHschmiW 
Mi€k  of  tAyl  (GnnmngX  «^  bihnmide  of  ethylene  (Schad).  —  li.  It  if 
not  deooiDposed  by  the  aloohohc  fermcutatiou  of  euear  or  br  DStn- 
iMtioD  (Larocqne  &  TfaibieiKe,  /.  Clm.  isuMiL  18,  689):     ' 

'jMMMrfibiw.— A.  TFTM  TTo/lfr.     1.  ffydrated  i?nieiV.— Crrstil- 
OD  0lowlj  eyapomting  an  alcoholic  solution  mixed  with  watif  a 
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'  traneparcnt  oblique  four-sicled  prisms  (Pelletior  &  Caventou),  or  in 
radiated  gronpB  of  iiecdles  (Meri^k)*  By  rapid  evaporatinn  [K'arly 
lambsB,  n*s€mhljng  bnracic  acid,  are  obtaiaed  (Pelletier  &  Caveutou), 
—  Has  a  powerful  and  porBbtent  Intter  taste.  Poisouoiia,  tliou|2fh  less* 
BO  than  strychnine.  —  Rotates  a  ray  of  polarised  light  to  tho  left ;  [a]i* 
in  tmnsparent  crystals  =  Gr27*,  in  slightly  efHoresced  crys^tala  = 
64-48"*,  both  in  alculjolie  suliition ;  in  soliitiou  in  hydrochloric  acid  the 

I  rotation  is  only  =  13*97",  but  it  is  restored  to  the  original  amount  by 

I  ammonia  (Bouchardat,  N.  Anm  Ckinu  Ph^s.  9,  213). 

Bmcine  gives  off  the  whole  of  its  water  of  crystallisation  in  a 

Fvacaum  over  oil  of  vitriol  (Streckcr),  or  when  heated  to  130"*,  or  till  it 
melta,  forming  aniiydrous  bruciuc. 
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According  to  Pellcticr  A:  Diimfl9j  bnicitio  crj'stalliscd  from  water  eontaiHB  IS'S 

JLf^jiKhibt  that  crystaUised  from  alcohol  contiutis  13 'o  p.c.,  of  waler  of  crjital- 
iiation. 

2*  Aqmotis  soiufion.  —  Brudnc  dissolves  In  850  parts  of  cold,  and 
[Sn  500  parts  of  boiling  water  (Pelletier  &  Caventou)  ;  in  7GS  parts  of 
I  water  at  18"75'^  (Abl).  CrystaUised  brucine  dissolves  in  320  parts  of 
[cold^  and  in  150  parte  of  boiling  water  (DnfloB). 

Bmcine  m  insoluble  in  ammmtia-watej'  (Merck):  potash  and  am- 
aonia  render  it  less  soluble  in  water*  It  is  precipitated  from  its 
liieous  solution  by  pota^h-ley  jTOmediately,  and  by  carbonate  of 
Dtash  on  standing  for  a  short  time  (Duflos). 

B.  With  loffim.  —  Tincture  of  iodine  throws  down  from  brucino- 
a  detise  kermes-brown  or  chocolate-brown  precipitate,  which 
olves  to  a  pale-brown  liquid  when  heated  (Simon,  ReperL  65,  194  ; 
lanta)*  The  orange-brown  precipitate  produced  by  biniodide  t*f 
Bfiiura  in  solutions  of  acetato  of  brucine,  even  when  dilute,  dig- 
poises  in  caustic  potash,  but  not  in  acetic  acid  (^Vormley)* 

A.  With  11  ftttvm  of  Iodine,  —  Brown  precipitate,  thrown  down 
from  cold  alcoholic  brucine  by  tincture  of  iodine,  not  in  excasa  (Pelle- 
tier).   According  to  Regnault  it  cryetallises  in  laminae. 
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B.  With  3  fttom^  fif  Tndine*  —  Bnieino  turns  brown  when  triturated 
VOL,  xvn»  %  ^ 
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risms  whicli  effloresce  in  the  air,  melt  in  their  water  of  crystallisa- 
on  at  100**,  and  solidify  to  a  resinous  mass  on  cooling.  They 
iflsolve  in  all  proportions  in  hot  and  somewhat  freely  in  cold  water. 
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By  digesting  aqueous  monosodic  phosphate  with  hructne^  short  thick 
risms  of  a  double  salt  having  the  formula  C«N»n*0»,NaO,2HO,PO» 
•e  obtained  (Anderson). 

Hypomlphite  of  Bnictne.  —  Formed  in  a  mixture  of  brucine,  hydro- 
alphate  of  ammonia,  and  alcohol  on  standing  in  the  air.  —  Prismatic 
eedles  which  lose  1*79  p.c.  of  water  in  a  vacuum  over  oil  of  vitriol 
L  at.  =  1-8  p.  c.  HO).  Dissolves  in  105  parts  of  cold  water  (How, 
*harm.  Centr.  1855,  95). 
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Svlphate  of  Brucine,  —  A.  Neutral,  Long,  ap))aTently  four-sided 
ery  bitter  needles,  easily  soluble  in  water  and  slightly  soluble  in 
Icohol  (Pelletier  &  Caventou).  Loses  at  ISC',  12  p.c.  (Kegnault), 
2-33  p.  c.  of  water  (Varrentrapp  &  Will)  (7  at.  =  12-25  p.c.  HO). 


46  C 

2N 

27  H 

Dried. 

...    276    

...      28    

...       27     

...      72    

...      40    

...      62-30    ... 

632    ... 

609    ... 
...      16-25    ..., 

9-04    ... 

Regnault. 

6186 

6-88 
658 

16-45 

8-78    .. 

Varrentrapp 
&WiU. 

9  0 

SO*  .« 

8-87 

C«N'11-^0»,U0,S0»    . 

...     443     

...     10000    .... 

100-00 

The  nir-driod  salt  containB  5414  p.c.  C,  and  662  II.  (Liebig)  (oalc.  54*54 
.c.  C.,6-71U.). 

B.  Add,  — On  adding  sulphuric  acid  to  a  concentrated  solution  of 
lie  neutral  salt,  large  crystals  are  rapidly  formed  from  which  ether 
ike.s  up  the  excess  of  acid  not  required  for  the  formation  of  the  acid 
alt  (Pelletier  &  Caventou). 

Periodate  of  Brucine,  —  Obtained  from  periodic  acid  and  alcoholic 
mcine.  Fine  colourless  needles  producing  a  faint  explosion  when 
Dated  (Langloifl,  X,  Ann.  Clnm,  Vhys,  34,  278).  Dissolves  easily  in 
ater  and  alcohol,  forming  sohitions  which  undergo  alteration  ui  the 
r  (B()dekor,  Ann,  Pharm.  71,  64). 
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Ifffdt'oflu^te  of  Bmdne.  —  A  solution  of  bracino  in  warm,  moderately 
8tJ"ong  hydrofluoric  add  yields  on  cooling^y  small,  colourless,  right 
rbombic  prbms,  which  gWe  off  3*34  p,  c.  of  water  at  100*^,  —  The  salt 
dissolvea  in  water,  but  ia  nearly''  inaolubJe  in  cold,  and  but  slightly 
soluble  in  bniUng  alcohol  (Eldcrhorst,  Ann.  Fhm^m.  74,  79  i  Kopp*g 
Jahre^ha\  1S51\  432). 

Nitrate  of  Brucine,  —  A  neutral  Holatioa  of  brudne  in  nitric  acid 
jicldg  on  evaporation  an  amorphous  gum ;  an  acid  solution  readily 
yields  large,  hard  four-BidcMl  prisms,  with  dihedral  summitSi  When 
heated  the  salt  ttu-nn  red  and  black,  and  then  takes  fire  with  slight 
explosion  (Pelletier  &  Caventon)*  —  Loses  7*23  p.  c,  of  water  at  130"* 
(lignault)  (4  at.  ==  732  p.  c.  IIO), 
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Phosphantmoms  acid  (xiv,  227)  throws  down  from  aqueous  hydro- 
chlorate  of  brucine,  even  in  dilute  solutions,  a  fine  rose-red  precipitate, 
which  dissolves  when  heated,  and  reappears  on  cooling,  the  liquid 
then  acquiring  a  duep  crimson  col^mr  (K  Schulze,  Ann,  Fharm.  109, 
I7d\ -**  I^hosphomohfMic  acid  (xiii,  164)  throws  down  ochre-yellow 
fiocka  (Soiuienachciu) ;  an  orange-yellow  precipitate,  insoluble  in  nitric 
acid,  but  soluble  in  aqtieous  ammonia  with  yellowish-green  colour, 
turning  tirown  on  boilhig,  and  also  in  alkahg  (Trapp,  Hu&s.  Fharm, 
Ztiischi\  2,  1;  Kopps  Jahresba\  1863,  702 J, 

Cftroniftte  of  Brucinc.  —  The  neutral  and  acid  chromate  of  jwtash 
throw  down  from  acetate  of  brucin©  (even  from  solutions  containing 
only  YoVff^I*  *^*^  ^^'^  aLkaluYd)  yellow  needles,  insoluble  ui  acetic  acid 
(Wonnley).  Neutral  ehromate  of  potash  and  sulphate  of  brucino  yield 
small,  pale-yellow  prisms,  of  a  neutral  salt,  which  reddens  In  sunshine. 
Chromic  acid  and  bmcine  form  micaceous  crystals  of  an  acid  salt,  easily 
decomposed  by  light  (Andre,  JV.  /♦  Fhui^m^  41 ,  341 1  ZeiUchr*  Ch. 
Pkitfin.  5,  651).  —  Much  more  easily  soluble  in  water  tliaii  the  cor- 
responding strychTuTic-salts  (Uorsley), 

Bmcine  partly  dea:nn|)oseB  the  sulphates  of  irxm  and  eop^ter^  forming 
double  salts  (Pelletier  &  Cavenkui).  —  Sulphate  of  brudne  d(X!S  not 
combine  with  ferric  sulphate  to  form  a  double  sidt  (Will,  Ann*  Fharm, 
42j  111). 

lodmnercumte  ofpotmsium  throws  down  from  bmcine -salts,  a  whita 
or  yellow  powder,  which  quickly  cakes  together  in  curdy  masses,  not 
perceptibly  soluble  in  liydnK-hloric  acid  (v.  Plant  a  ;  Delfts),  Hnicine, 
iuitide  of  potassium,  and  njercuric  chloride  jield  a  double  compound, 
fi^rresponding  to  that  obtaiuod  with  strychnine  (p.  497),  somewhat 

ble  in  water  (Groves)* 


IK 


Chhromerairate  of  Brudne.  —  ileT-curic  chloride  throws  down  frf>m 
fiydrochlorate  of  bruciue  (from  the  sulphate  or  nitrate  only  after  addi* 
tiun  of  chloride  of  sodium)  a  dt^nse,  opaque  preerpitato,  winch  turns 
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gtmiular  on  addition  of  hydroL-liloric  acid  or  sal -ammoniac  (r.  Flaiita). 
The  previously  acid  solution  is  ncuti'al  aftor  precipitation  with  ineicttric 
chloride  (Caillot,  Ann.  Chint,  Php.  42,  205),  Cont^ntrated  aloihnlfc 
©olutioaa  of  mercuric  cliloride  and  hyilitxrhktnite  of  bmciiio  yi^ldsmdl 
needles,  which  distsulve  when  warmed  with  more  alc<»boi  and  hj<ljti* 
chloric  acid,  and  are  deposited  a^idii  ou  cooling  (riiulerbergcr,  An^u 
Fharm.  82,  311). 
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'ferchloridti  of  gold  forms  with  brucine-salts  a  hmwuish-yellow 
Ipitate  (Merck)*  The  preciiiitate  is  rodiiish  ^rcy-hrtiwii,  and  not  jicf- 
oeptibly  soluble  in  h3'drochloric  acid  (v.  Planta),  It  m  yellow  and 
amorphnut^,  and  pereeptiblo  in  a  Boliition  containing  onty  y^^.V^^^  ^ 
brucine  (Wormley). 

ChhroplntinaU  of  Bmcme,  Bichloride  of  pUtiunifi  tlirowa  dtiwn 
from  hydvoc^ilovate  of  brncine^  a  dense  yellow  gmnuhir  prr^u|iiUito,  tvH 
perceptibly  soluble  in  hydroehloric  acid  (liobtuet;  v.  Plan  Is*),  The  jai*> 
yellow  amorphous  precipiti^te  thrown  down  from  acetate  of  brmiii^^ 
quickly  become r  e ry  stall ii ic  ( Wo i  ai ley ) ,  —  Ye i  1  o  w  cry 8t  a  J !  i n e  [so  wdt' r, 
very  sparingly  soluble  in  cold  water  (Liebig),     It  iM  -ed  by 

prolonged  boiUng  with  w^ater  (Anderson,  Antu  Phanfu  i" 
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laiG 


V--3T 


l<^si 


c^N^n^o^jHaPtca' 


6ooa  „   10000 


-:iiUili 


Chl&rUk  fif  indium  and  sodium  throws  down  from  1 
ochre-yellow  or  red-browo  pmcipitate  iiiiioluble  in  hj  ,_. 
(v,  Planta). 

H^drfiferrocj/artaU    of   .Hrun«^  —  Shining   needlea^  obt. 
ferrocyanide  of  potasBium  and  nitrate  of  bmciue  in  the  stt' 
ae  the  eorrewpoijding  atryelmino  salt  A.  (p.  4  19),     Alc?oh 
ferrocyaiiic  acid  throwB  down  from  alcohohc  brucinev  an  - 
white,  acid  precipitate,  rescsibling  the  compound  li  obtainuil  im&i  1 


atom  of  strychnine  and   2   atoms  of  cyanide  of  iron* 
deposit  a   blue  pn.*cipitat©  when  boiled  with  water 
Pharnu  (SO,  206)/ 

IftedUMt  drM  ov^  ckhridt  qf  wMmm^ 
mo   ...-„,„. .-.^ .^..,.,«..,Mw.....    688    -«..      6^37 

7  N ...»».».».„„..,......»„.,„..»      98    _...      10  7S 

&fJ  H    ..„. ,.^„ ..„„,..,„      56    m  1 

F©..........»... 3d    «-**«       »qti 


—The  needke 
(Kmtidl9y  Am, 
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H^droferrtG*faiuti4i  of  Brucine*  —  Feracyanide  of  potaseiaia  produa;8 
ill  hjdruchbrdte  of  bruoiuc,  on  statiditig  Fcir  ^omo  time,  crystals  which 
turn  blue  in  a  vacuum  (Dd If iisb), —  Dark-yellow  ealt,  reseuibliag  In 
other  refi^MJcta  tlic  corre»j.Kmdiiig  Btrychniue-salt  (p*  ^00)  (Brandiaj* 

Flatiuohi/df^ci/anate  o/Brucme.  —  Six-aided  rlioniblc  tablea,  obtained 
froEQ  platiuocyaiiide  of  potassium  and  brucinc-saltiS  (Delffe,  N*  Jahrb, 
Fharnu  21,  31> 

ffifdrosHlphocifanaU  o/Bnicitie.  —  Sulphwyaiude  of  pidaasiurii  throws 
down  from  acetat*?  of  brucine  a  wlnte  curdy  precipitate,  wliich  shjwly 
dij^appcars  oil  heating  (0.  Henry ,  J.  Phinn.  24,  I  ty).  The  precipitaU^ 
thrown  down  fruai  hydrochlorat^  of  brucine  m  gran iilar ;  nitrate  and 
£!^u1|>hate  of  brucine  yield  laminai  and  tables  (v,  Phmta).  SulpJio- 
cyarddc  nf  potas^sium  throwB  down  Irniu  dibite  hydrocldoratn  <jf 
brucino,  tufta  of  niicroacopic,  \^Yy  thin  needlea  (AndersLiiij  N^  /* 
Fharfti.  13,  443).  The  erys^tals  dmsol^e  easily  in  jmro  water,  and  very 
easily  In  ala^hol  after  j^^ouring  off  the  mother-Hqtior,  iu  winch  tia^y  aro 
nearly  Lnsoluble  on  atx-^ontit  of  the  presence  of  Bulphocyanide  of  pota?*- 
siiim  (Lepage,  J,  Phavm.  26,  140),  ^- On  neutralising  a  solution  r>f 
hjdrosnlphm^yanie  acid^  not  too  dihite,  with  alcoholic  brucbe,  trans- 
parent lanuna&j  ar^  obtained,  which  do  not  lose  weight  or  melt  at  100"*, 
iUid  ar©  moderately  soluble  in  water  (Doll fuss). 


DollfuM, 

48  0 

..     SS8     , 

.      6367 

63-^3 

3  N  „ _,,,. 

..      42     .... 

9-27 

B7K,., __ 

,.,      27    .. 

5-96    ... 

....      613 

JB     U          ■■MI'l^^txUM***'*  >■■     I  lib* 

.„      32    ,., 

7-06 

8  0  ,...,„._. 

„,      64    ... 

.„.      U-14 

C«K»H»0*,COTHS*     . 

.     453     .... 

....     lOO'OO 

Tlie   Bait   coiiUuns  12 '90  p*  c.  of  hjdroaulphocjitnio    acid    (culc^   13*03  p»  c.) 
'  (Dollfuss). 

Oxalate  ofbrucuhc  cr3^staltii^eB  in  lung  needles,  especially  m  presence 
of  excess  of  acid.  —  A  celate  of  hruciue  is  very  easily  soluble,  and  not 
crystallisable  (Pelietier  k  Uaventou).  —  Neutral  luctaU  of  btmcine  dls- 
i^olves  brucino  (Coriol,  J.  ^Scimc,  Fhtfs,  3j  247). 

TaHmte  of  Brnctm.  —  See  p.  216*  By  dmsolving  tartaric  or  auti* 
tartaric  acid,  together  mth  1  or  2  atoms  of  bnicine,  ia  water  or  aJcohol^ 
four  different  salts  arc  obtained. 

'  A»  Dtxtrotartrnte  nf  Briicim.  —  a.  Setm-ac&i. — This  salt  is  imme- 
diately dqiosited,  in  lamince,  on  mixing  2  atoms  of  alcoholic  bnieine 
with  1  atom  of  alcoholic  tartaric  acid*  The  crystals  when  prepared 
with  95  p.  c.  alcoliol,  contain  11  atomii  of  water.  They  lose  l)*2  per 
oerit.  of  water  at  100"';  and  10  p.  c,  at  150 ""j  and,  therefore,  retain 
1  atom  at  100^  (Paateur). 


2  C^Jf^IP'OS 

e'li^o's 

10  HO  ...... 

HO  , 


788  75  D9 

150  »....  14  46 

DO  .......  8-68 

9  .......  0-87 


Fuatcur. 


9-20 
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2  C'*^^^H^>^eHf^Ol^  f  1141^1, 


1037 lOO'OO 
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H  la  the  prepamtiou  of  tliis  salt  tb©  brucine  be  dj«»i>h'ed  in  warm 
jucona  tartaric  actd^  large  transparent  crystabi  with  IG  atom^  of 
fater  arc  obt^imed  on  cooling*  These  ciyatals  lose  15  ;fctc»nis  of  waljerat 

liWj  and  the  remaining  atojn  at  150*,  at  which  feempemttire  thej 

become  coloured  (PaBtcur), 


S  C«N*H*'0« ..,.. .,.. 788 

c«n*o^* ,.„. ,. 160 

15  HO ,.„. ,„.,.,  las 

HO  ..„,„. 9 


Pn^teuf. 
7283 

12  IS     .,     12T0 

0S4    _..,       0&S 


2  C*=N3H^0«,C^H^0'^  +  16aq, 


1082 


10000 


llio  mlt  dmd  tki  100^  C4?nt4ln»  €Z'29  p,c  C,  and  B-M  H.  (?«#tot£r)  (faji 

G3'25p.c.  a,  6-2yn,), 

b.  MonO'aci^L  —  This  salt  is  deposited,  immediatt'ly  and  compleldT 
a«  a  grannlar  cryfltalline  powder,  on  mixing  the  idcoholic  soltitioma  of 
brucine  and  tartaric  acitl.  When  crystallised  from  water,  it  d*)e^  no* 
lose  water  at  lOO**  to  150*^,  but  becomes  slightly  coloured  at 
(PasteurJ^ 

Foit  cur, 

54  0 ».....„.,......    824    ,.»..»      S0  55    .....^-     59  83 

2N   B8    ,...»..        S*14 

32  H  ......„., ^,„.„. 32     ^....M         5^^    ,***-..       e-19 

20  O    .„,„.., „„,.., ._     160 ^'4S 


C*'NSH^O\C«HK>^ 644    ........    100*00 

B*  Atitttarfrate  of  Bt'vcinf.  —  a,  Sani'itci'd,  —  Dci>08ited  afltr 
Rome  hours,  in  hard  satiny  nodnlcs,  on  mixing  eolutiotm  of  its  oon* 
stituents.  It  crj^stalbses  with  tbe  same  proportion  of  water  frnm 
alcohol  of  95  p.  c,,  and  from  water,  EiBoreaces  more  casih-  ihaii  tlip 
dextrotartratc*  Loses  27  atoms  of  water  at  100",  and  the  la,«t  aitom  At 
140'  (Pasteur). 

3C*^'=H=«0« .„„,». 788    ^ 66-23 

^0*H«O"  ,. ,.....,.,-...-. ...  160  ^..„„  13^1 

t7H0..., .....^.„.„ S43  .,..«..  20  4i    m.™    »>«« 

HO 9 MS    „,...„       11W 


2  C«5^»0*,C?«H«0o  +  26«q,     ....    1190 


lOOW 


b.  MonG'(tdd.  —  Loose  sil]cy  seniles  and  slender  needles*  whidi 
crystalhsc  with  the  snme  proportion  of  water  from  05  p.  c.  alcohol  wid 
from  %ratcr.  The  salt  efHoresces  easily;  It  loses  9  atonm  of  wafer  at 
100'',  and  tho  last  atom  at  150°,  evolves  an  odour  of  earariu^l  at  190% 
and  carlionjses  without  melting  (Pasteur,  N.  Ann^  Chim.  i%«.  Sd, 
472), 


C«Nm»0"  .. 90^1 

O'H'O^ 150 

9  HO 81 

110 @ 


Ttuitmt^ 
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S3Gd 

1277     

.     lA  SO 

141     

.       120 

C**JS5H'«0',C:'H*0»i  +  lOwi.  ...    I>34    lOOiJO 

Ttttintte  f>f  Antimmtfand  Untcine. — Obt4une<l  in  tho  f«ain«<  way  I 
the    eon'espiMidiiig  c|niriulino-t?alt  (p.   302).  ^  Short    brittW 
(Steiifaouse,  Am*  rharm,  12D,  2t;), 


I 


Alcoholic  picric  acid  throws  down  from  bniciiie -salts  a  yellow  or 
grecnish-yellow  precipitate,  which  dissolves  with  difficulty  in  hydro- 
chloric, nitric  J  and  act*  tic  acid;^  (ICemp  ;  Wormley-,  RtperL  Chirth  pure  2, 
430;  Chmu  Keics^  IhIjO,  Oi»).  —  Taimic  ackl^  tiuclurc  of  ffalh^  and  inftmoti 
of  galti^  produce  dense,  dirty- white  precipitatcfi,  which  di^sHolve  in 
acetic  acid  (Duflos  \  Wormlcy),  but  not  m  hytlrocldoric  acid(\\?lauta)* 
Tartaric  acirl  preveutEi  the  precipitation  by  tannic  aeld,  but  on  neutral- 
ising the  liijuid  with  ammonia  a  precipitate  soluble  in  ezccss  of  am- 
moma  is  thrown  down  (Oppermann).  —  Brucine  liebaves  in  the  sutne 
manner  as  qumine  (p.  2Di)  towards  oleic  acid  and  qUv€  oil  (Attfieid). 

Ficrotoxin  wiiJi  Britcine.  —  On  boiling  1  part  of  brtieino  with  4  parts 
of  picroto:cin  and  %vater,  and  filter! ng,  the  filtrate  solidifies  to  a  mass 
of  flexible,  opaque,  white  crystals,  wliich  may  be  re  crystallised  with- 
out change.  The  compound  le  decomjjosed  by  the  electric  eiurunt,  and 
by  alkalis  (Pellctier  &  Coucrbc,  Ann,  Chim.  P/n/H.  54,  18C). 

Bmcine  dissolves  rery  easily  in  nhohol  (pLdletier  S&  Caventou) ;  in 
I  "5  parts  of  alcohol  (Cap  &  Garot);  easily  in  cold  alccthol  of  20^  B.* 
and  in  absolute  alcohol  (Merck)*  — ^It  h  insoluble  in  ctftrr  (Pelletier  jk 
Caventou).  Dis^ieolves  in  IJ  parts  (Pettenkofer),  in  7  parts  ol  chhfffonn 
(Schlimpcrt)  j  in  70  parts  of  ^tffccnn  (Cap  &  Garot) ;  in  cold  ct^osote 
and  abundantly  iJi  warm  picamur  (Reiebenbach).  — It  dissolves  very 
slightly  in  volatile  oiis^  and  is  insoluble  in/«(  oils  (Pelletier  &  Caventon). 
According  to  M,  Pettenkofer,  it  dissolves  in  50  parts,  according  to 
Cap  &  Garot  in  120  parts  of  fat  oiL 


Cmjugaicd  Compoumh  and  Dmvntivm  ofBmdtie* 
Bromobnicine, 


C*^N'Brn=*0*  ^  C*'N*BrIPK)*,II\ 

Laltrekt*     N.  Ann.  Chm.  P%*.  24,  314 1  Anth  Pharm.  69,  15  ;   J.  pt, 
Chem.  46,  52 ;   X&pp's  Ja/iresber,  1847  and  1848,  029. 

A  solution  of  bromine  in  weak  spirit  Is  ponred  into  an  aqueous 
solution  of  sulphate  of  bmcine  till  ^th  to  |rd  of  the  bromine  is  thrown 
down  as  a  resin ;  the  Bupernatant  lirpiid  is  then  mixed  with  ammonia ; 
the  precipitate  is  dissolved  in  very  weak  Bpirit,  and  mixed  fiist  with 
boiling  water  containing  a  little  alcohol,  and  aftci^tvarde  with  jnire 
water,  till  cloudiness  m  produced.  The  liquid  deposits,  on  cooling, 
brownish -white  needles,  which  ctmtain  17^5  p*Cp  of  bromine  (by  t^c, 
16-01  p*  e.  Br.)f  and  turn  red  with  nitric  acid* 
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Methylbrucine, 

STAULsctiiujDT.  Pogff,  108,  535  J  nbfitr.  Chmrh  Centr.  ISOO,  210;  Mq^rt 
Chim,  purCf  2,  135  ;  Kopp'^  Jaht^csb^rt  1851)j  SOB* 

Iodide  of  ttiothyl  converts  finely  powdenid  brudiie,  ^vitli  Jibc*nitinn 
f)f  lioiit,  into  liydriodate  of  methylbrndne,  from  an  aqueous  fit  d  tit  Kin  uf 
wbich  the  iodine  may  be  separated  by  the  Uit'tbod  dcscriL>ed  ntuhr 
niothylBtryflinitve  (p.  500)*  Tke  colouriess,  very  biltLH"  BolnUcm  tif 
fiffdmte  of  methi/lbrucine  ihiiB  obtaiiicdj  as^umei  a  dark-red  eokmroo 
standing,  more  efijieeially  ivhen  heated,  and  leave^ij,  wheii  evajKiniled 
over  oil  of  vitriul,  a  brown  j^i^i^ip,  which  dissolves  easily  id  waler, 
evulvee  carboiae  acid  with  ackk,  but  dues  not  yiehl  crystnllisablti  aalt* 
on  account  of  the  partial  dccompo*jitlon  of  the  metljylbrucmc. 

Metliylbntoine  in  the  forni  of  sulphate  in  not  pui:^anoiiii  to  rabbitt^  iu 
do^es  of  10  grains* 

SulpJmts  of  Mtthtflbrucme^  —  A*  I^ctttraL  —  Radiated  crystals, 
liaving  a  bitter  tOBte  and  easily  soluble  in  water  and  alcohol,  obtained 
by  decomposing  hydiiodate  of  meth^dbrtidne  with  sulphate  of  silver  oJid 
evajximting  the  Boluticrn^  The  crystals  lose  13*9  p,  c  of  watar  at  ISO"* 
(8  at.  =  13-61  p.  c). 

c*»Nnr=«o',no 417  .,    m  2s 

80^.. 40    .......        8  7S    ....,,    8  57 


Q4Cjfl!H35(C5H^JOS30,SO»    ....      d57 
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B,  ^IcvW.^The  salt  A  yielda  with  sulphnric  acid  indistinct  crym 
f^oracwhat  less  easily  soluble  than  A  in  water  and  alcohol.  ^^  I 
6*44  p.  c  of  w  ater  at  130^  (4  at.  =  6G4  p.  c.). 

Dried,  SUlU 

C«HSH»W,2H0  ,.„ .»    426    8419 
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C^]fi^K^{(PJP)  CF,2(II0,S0^ 
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10000 


Ih/driodate  qf  Mftht/fhntcina^^^DisBolveB  in  hot  water  n»oto  ♦a**.^ 
than  tlie  corresponding  wait  of  inethybstryehnine,  and  crywt;t]hK'^  m 
small  shining  laminas  on  coolinjir.  The  crystaLi  lose  2M7  p.c  of  wal«^ 
ovQY  the  water-bath  (1 6  at.  ^  21*2  p*  c  HO). 


.    40g 7C30 

.     127     3370 


»l^9 


CF3^'H«*(C*1I5J0*,HT 


B36    .......    100-00 


fhfthxihrmnate  (if  Mdhtflhmcinc.  —  Bromide   of   (xitassiuiy    thrvivi 
down  from  hydixiehlorate  of  brueiue^  on  standiiig  for  m^me  tinw^  n 
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crystalline  precipitate  which  cryBtallises  from  liot  water  in  small  ahin- 
in^^  prisms. — The  salt  dissolves  easily  in  w^ater  and  alcohol.  —  Loses 
8-5  p.  c.  of  water  at  130°  (5  at.  =  8-4  p.  c.  IIO). 

Dried.  StahlM;liinidt. 

C*'X'n»0«,II    409     83-61 

Up KO    lC-36     15n 

C«N2H»(C2H')(y,HBp    ....    48i)    10000 

Ift/drochlorate  of  Methylhrucine.  —  Small  shining  crystals,  easily 
Bohibie  in  water  and  in  alcohol.  —  Loses  IG'O  p.  c.  of  water  over  the 
water-bath  (10  at.  =  10-8  p.c.  ilO). 

Dried.  StahUrliniidt. 

C«OTFI»0«,U  409        0201 

CI 85-5     7-yU    815 

C«X-U^(C^U3jO«,IlCl   ....     lJr4-5     10000 

Mercuric  chloride  throws  down  from  hydrochlorate  of  methyl- 
bnicine  a  white  curdy  precipitate,  soluble  in  water  and  alcohol,  but 
insoluble  in  ether. 

Chloroplatinate  of  Mfthiflhrucine, — Yellow  precipitate  crystallising 
from  water  in  line  nee<lles,  (easily  soluble  hi  water  and  alcohol,  insolu- 
ble in  ether.  Contains,  at  10U°,  IG'oo  p.  c.  of  platinum  (calc.  lG*u7 
p.c). 

Chloroaurate  of  Metht/lbrucine.  —  Orange-yellow  precipitate,  which 
crystallises  from  a  solution  in  hot  water.  It  is  dec(mi|)osed  by 
long  boiUng,  with  separation  of  gold.  Dissolves  with  ditficulty  in  cold 
water,  easily  in  hot  water  and  hot  alcohol.  —  Contains,  after  drying  at 
100%  2647  p.  c.  of  gold  (calc.  26-31  p.  c). 


Ethylbrucine. 

Gunning.     J.  pr.  Chem.  67,  46;  Kopp's  Jahresber.  1856,  5i6. 
Jlnebruoin. — Known  only  in  combination  with  water  and  ncids. 

Ilydriqdate  of  eth^'l-brucine,  obtained  by  mixing  alcoholic  brucine 
with  iodide  of  ethyl,  yields,  when  digested  with  oxide  of  silver,  iodide 
of  silver  and  hydrate  (fethylbruciup,  the  latter  as  a  strongl}'  alkaline  li(iui<l 
which  becomes  coloured  and  absorbs  carbonic  acid  when  evajK)ratod. 
It  decomposes  ammonia-salts  with  liberation  of  ammonia,  and  the 
Baits  of  iron,  alumina,  and  zinc,  precipitating  the  hydrat^»s,  and  re- 
dissolving  those  of  alumina  and  zinc.  It  reddens  nitric  acid  like 
brucinc. 

Jlydriodate  of  Ethylhnicine,  —  Crystallises  from  a  mixture  of  alco- 
holic brucino  and  iochde  of  ethyl  on  standing  for  some  time.  It  is  not 
decomposed  by  caustic  fH)tash.  —  Dissolves  with  moderate  facility  in 
hot  alwhol.  The  salt  dried  at  100°  loses  1*65  p.c.  of  water  at  140** 
(I  at.  =  1-6  p.  r.). 
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CMot'opitftinate  of  Ethflhucine*  —  Goldf^n- yellow  precipitate^  crys- 
tallising' from  boiling  watur, 

0iitiiiiiif. 

C*»N^»O^Ha,OT ..„..    &29-S    84-27 

Pt _      mi    ......      15  73    *...„.    15 SO 


c«K  cc*ii*)n»o*,Ha,rta* 


028-2    10000 


Compounds  chiaintd  frmn  Bmcine  and  Bihromide  of  Ethi^kiic* 

L.  ScHAD.  ^fm.  r/zflfiw.  11  jR,  207 1  J*  pr*  Cfitm.  84,  ^«;  CA<ifc 
(7(f"^v%  IHGl,  i>08  I  IkptrL  Chluupure  4,  46  ;  Knpp's  Jahrtshtr^  IMl^ 
542. 

Powdered  bruciue  h  but  slightly  attacked  l*y  bibromide  of  etby* 
leiiG  lit  ordinary  temperatnreB,  but  dissolves  rapidly  at  1 00"^,  fe»rmitig 
a  traiiJ<r«ireiit  colourless  liqiiidj  T^^bich  solidifies  in  a  cryj^tallioe  m.tss  m 
cooling.  The  crystals  may  be  frf*ed  from  excess  of  the  bibrntuidtj  ly 
rceiyKtallisation  from  boiling  Tvaten 

The  inodorous  pearly  lamirice  thus  obtained  are  Scliad's  hyt 
Dih^drobromaie  of  Ethiflent-hrucint  or  Bromidt  of  Brucm€'bi\}m€th^h 
ummoiihtm.  Tbcy  dissolve  easily  iii  liot  water,  with  difljcnlty  iu  abac^ 
lute  alcohol,  and  are  insoluble  in  etber,  Tbo  aqueouB  solution  is  oot 
jirccipitatcd  by  ammonia  or  alkalis.  —  The  Cfystals  lose  8*56  p-  c 
water  at  100  "^  (6  at.  =  849  p.  c). 
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In  contact  with  Bilver-Balts^  the  crjatals  give  up  half  f lirlr  lirrroui 
ftiid  when  heated,  the  whr»le  of  ihe  bromine,  aa  biouiid- 
fonuiug  two  serit's  of  compouudtf  conx'^sponding  in  *'      ^ 
those  obtaintjd  in  the  flame  way  witli  strj^cliniu©  (p.  513). 


A.   Cowpmtnd  conktitHtuj  Brinmnc^^V^htn  the  ^ 
loosed  with  nitrate  of  gilvcr,  and  the  f]ltriitt\  fT-et^l 
by  Ijydrochloric  acid,  is  precipitated  with  1 
flock«  arc  obtained,  which  qnickly  tnrn  ri_ 
p.  c,   of    pbiinmi*.     Ihe    Jktcks    are    repie«Lvnti?d 
C*•l^»II^C*li*Brj0^llC^PtCl^  (culc.  13  95  p.c.  Pi). 


Af^ 


by    t 
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B.  ITt/draf/'  of  Eth/km-hnwtm  fr^^f  ftH^m  B*'omine,  \_Bm€invlnj/i' 
Ammomumo^fftUil/diYit  (Schad)J.  Ohtaiuprl  by  ilig^ating'  the  wiirm 
uc jiiooag  solution  of  the  above  crystal i^  witli  fro.shly  precipitated  oxide 
iyf  silver,  and  evaporatmg'  the  stron^^^lj  alkaline  filtrate,  which  takes  np 
carbonic  acid  from  the  air.  Iliere  re  main  b  a  browii  viscid  varniHli, 
which  neutralises  a^^ids,  fonuiii<^  salts. 

Sttii/fttitf!. — Add.  —  Large  transivareut  crystda  which  effloresce 
and  decoiiipose  in  the  air.  They  lose  3*11  p.  c*  of  water  at  100"  and 
the  remainder  (amouutiug  altogether  to  0*35  p»  c.)  at  130°  (3  and  C 
at.  =  3*1  and  0-4  px.  RO). 
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Chhroplatinaie.  —  Pale  lemon -yellow  precipitate  thrown  down  from 
t\m  hydrochlorate  by  bichloride  of  platinnm* 
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Appendit  to  Bmme. 

1.  Igasuriue* 


Dkskoix.     N.  J.  Fhajfn.  25,  202;  Fharm,  Ctnlr.  ISM,  G5ij  Marm. 

VieHdj.  4,  94,     Jiopp's  Jahre^ber,  185i,  524. 
ScniiTZENBERGKR.     Compt,   remL  46,    1234;  IfuUiL    1858,    217;  ^.  J. 

Fhttnn.  35,  31  ;  Hrp.  Chim.  pure,  1,  76  ;  J.  pt\  Chan,  74,  510 ;  Chtm, 

€mh\  1858,557;  Chmi,   Gaz.   1858.467;  .4  mf.  PAor-n^  1 08,  348 ; 

Compkie:  N.  Ann.  Chim.  Phi/s.  54,  00;  A^ojD^>  Jahresher.  1858, 

874. 

Occurs  in  A'ux  mmica,  an  J  remains  in  8ol«ti<}n  after  the  strychnine 
and  bnicinc  have  been  precipitated  from  the  boiling'  extracts  by  lime. 
The  filtrate,  when  concentrated  and  left  at  rest  for  some  days,  deposits 
cryBtuls  of  igasurine,  which  are  to  bo  dissolved  in  hydrochloric  acid, 
decolorized  witli  animal  charoal,  and  pi*ecipjtated  by  annnonia,  aft<*r- 
wards  ciystaliiBtHl  from  alcohol  and  purified  by  agiiin  dissolving  tliem 
in  hydrot^iloric  acid  and  precipitating  with  amniorna.  On  agitating 
the  annni*iua-i)(*ecipitato  with  the  mother-Hqnor,  it  takes  up  water 
ajid  iK^comes  crystalline. 
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The  crystals,  which  contain  10  p.  c.  wwtcr,  form  fi*atheiy  grota 

of  white  Bilky  needles  having  n  rery  bitter  tasre  and  a  |iokonc 
action,  Ti^ey  n^seoible  brucinc  in  tht'lr  behiiviour  to\\'ards  r^agci  _ 
anil  rotate  a  iKjlarieed  ray  of  bglit  in  tlio  same  direclion  and  to  uefUiIj 
the  Banie  extent:  tliej  differ  ifroni  bmcine,  however,  in  l^^mr^  fiu- 
cipitated  by  bicarbonate  of  pota^^b,  even  in  presence  of  lijf  Ij 

moreover  they  are  suhdjle  iu  200  parts  of  lw:iiling:  water,  i  ^  h 

they  crystallise  very  rapiiily  in  cooling,  whereas  bmcine  liij^snlvc,^ 
on]y  in  500  paiti^  of  iMiiihng  water  and  ctystalliRea  shjwly  (Dcstitiix). 

Jgasurine  behaves  towards  oleic  acid  and  olive  oil  in  the  staiiie  way 
as  quinine  (p.  2D 4)  (Attiield), 

Crystals  prepared  as  above  or  by  eoncentratini^  the  mother- liqnors 
of  Htiyelmine,  and  (xxnin-ing  in  commerce  as  bmcine.  are  according  to 
Schiitzenlierger,  a  miKtnrc  of  different  bases,  of  whidi  be  fomid  iu  one 
pampb  as  Many  a^  five. 

A*  First  tSawpk.  —  This  e pec i men  furmed  a  mixture  of  very  limg 
and  slioit  needles,  separable  into  five  ba^e?!,  the  whole  of  wln**h  nea^ 
very  hitter,  poisonous,  assumed  a  red  colour  with  nitric  acid  like  bm* 
cine,  dissolved  in  aleubo]  much  more  easily  than  in  etbetj  aud  formed 
ca,sily  cry  stall  isablc  salts. 

On  boiling  this  Bjjeci men  with  water,  a  poHiou  dissolved,  whilst  the 
remainder  melted  to  a  Bemi-fluid  resin  which  dissolved  only  on  iMiiliog' 
with  a  very  lurge  quantity  of  wattT,  The  latter  sohitiou  do[MjNikHi  the 
whole  of  the  dissolved  matter,  on  cooling,  in  very  lar^e  fleulet*,  whicii 
were  formed  of  long  pearly  needles,  and  retained  their  form  wlien  re* 
cryBtalljsed  : — ez-igasurine. — The  solution  fonned  by  the  tir»t  iMiilin^ 
with  water,  decanted  at  the  boiling  heat^^  defw^sited  three  Im^**^  in  fnc- 
cesmon  on  coohng;  i-iicasnrine  in  se|>arate  needles  at  85^;  w 

at  45^;  and  c?-igasiu*Uie  sluwly  in  scales  at  30°:  from  iJ.  '  r- 

liqnni%  which  de[iositcd  nci  more  crystals^  bichloride  iif  platinum  thrvw 
down  e-jgasurine  as  platinam-salt. 

a-Ffffisftrme.    C"N'n>«0'.     Lrjses  13*2  ]u  c.  of  water  at  130*  (6  at. 

=  12*;^8  p.c.  HO).  The  plathium-Ball  contains  liVS  p.  c*  of  plfttbntu 
(by  calc,  l'r7H  p*  c.  Pt).  —  Very  Blightly  soluble  in  water* 

h-fijamnne.  C*N^TPW*.  Loses  12-7  p*  a  of  water  at  130*  (C  at. 
=  12-44  p.  c.  IIO)i     The  platinum -salt  contains  16*7l»  p,  C  of  pkiiiwiOi 

(by  calc*  1G*84  p.  c,  Pt)*  —  Slightly  soluble. 

c-Ifjamrifte,  CN*!!**©*.  Loses  140C  p.  c.  of  water  at  130*  (€>  ii 
=  IS  1*8  p.c*  HO).  The  platlnnm-salt  containa  18*2  p.c.  of  platjuotii 
(by  calc.  18'32  p.  c.  Pt>  ~  Solnl>le, 

d>Fgai^mn€,    C^Sm^'O^K    Loses  11-7  p,  0.  of  water  at  130*  (6  at. 

=  12*11  p,c*  nO>  — Soluble. 

t'Tgrnurine.    C^N'H*^.    The  platinum -Bait,  C*«S*H»0*,UCI,PtCT, 

contains  :VJ  7  p,c.  C*,  5*1  lL,and  18*52  Ft  (calc.  3908  i».c.  C^  4-81 IL, 
18-27  Pt).  —  Easily  Huluhle. 
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AtudjK«  by  SchUt«etiberg<?r. 
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B,  Second  Snmph.  —  This  specimen  contained  only  one  base,  which 
resembled  e-iga^iiriue  in  point  of  solubility,  and,  like  it,  foi-nied  separate 
ueedlefl.  LoBee  14*4  p.  c.  of  wuter  at  130""  (0  and  8  at.  =  12-61  and 
16'14  p.  c.  110).  —  With  nitro\m  acicS  it  forma  oxyig^neurine. 
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C.  Tfitrfi  Samph,  *-  On  diseolvinic  the  sulphate  of  tide  npecimen  in 
IxjiUn^  water,  and  mixing  the  solution  at  7^  with  ammonia,  ^-igasii- 
rioe  was  deposited  m  a  liuid  resiu,  after  the  removal  of  which^ 
A-igaRurinc  erystallised  in  needles,  and  subsequently  t-igasurine  in 
silky  needles. 

g-If^asurim.  C**N*II*0**.  Solidifies  rapidly,  and  is  ol^tained  from 
alcohol,  in  loose  crytitals,  or  on  addition  of  water,  in  wlucb  it  dissolves 
wry  slightly,  in  scales,  Loneg  11*5  p.c.  uf  water  at  130^  (6  at,  = 
11*79  p,c.)*  The  platinuui-aalt  eontaina  15*&  tu  16-1  p.c  platinum 
(<5alc.lG17p*e,  Pt,), 

h'Ifimurine.  C*=N*I1*0«*,  Lo,Hes  7 -a  p.  c.  of  waU^r  at  130'  (4  at.  =; 
S*22  p.  c).    More  easily  soluble  than  g> 

i'lgamrine.  C*^N'rPK)".  Loses  14-5G  p-  c.  of  water  at  ISO* 
'  (8  at.  =  15*04  p.  c.).  The  platinum -salt  contains  15"7  jj*  c*  plathmm 
\lc6ic,  1612  p.c,  Pt}.  — Soluble. 

According  to  SdLUlKenheftefi  ftt  130% 
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'•^r-     -.-^.  ^.-*--^,--*  -*  a«i  K*  t'^  wntaul  any  active  wnstinrt 
E»st  I  .-r^i-.  an-  w-pMSrtn  c.^ntaiiung  stnrchniiie,  Vpat  r(«^<t 
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►  Aooording"  to  A.  Buclinerj  the  distinction  between  a  and  h  is  on* 

jded^  the  curare  of  the  Indians  of  the  tapper  Orinoco  being  essentially 

tical  with  theUrari  of  the  Rio  Yupuraaod  Ria  Negro,  as  well  as  with 

W*^raii  of  Surinam,  in  eupport  of  which  view  Bucliner  cites  the  ex* 

'  dents  of   Pelikau   &   Trapp,    Milleroux  (CompL  rend,  47,   973) 

ars  to  hold  the  aame  opinion.    Ton  Martius  descril>cd  as  Urari  an 

r-poison  in  earthen  vessels  brought  by  him  from  Northern  Brazil 

21.     This  substance  was  employed  in  Buchner*s  and  (as  curare) 

keV&  experiments,  also  in  those  of  Wittstein  (Pharm*  Vierie^, 

[)2;  N,  Bt\  ArcL  100,  129),  who  8upi>0Bed  it  to  contain  strychnine 

',  bmcirie.     This  last  supposition  was  contradicted  by  Wittstein's 

experiments,  and  was  also  shown  to  be  erroneous  by  Buchner 

1  HenkeK 

bark  of  Stn/chnos  tonfera  appears,  from  the  experiments  of 
ein,  to  contain  curarine.  —  Pmyer  found  curarine  in  the  fniit 
^tnta  cur  arc j  and  it  is  probable  that  curare  is  obtained  from  this 


IC^'^ir^  is  obtained  by  exhausting  the  sap  and  bark  of  a  species  of 

fchnos  with  cold  water,  and  eTaporating  the  extract,  together  with 

■  very  viscid  vegetable  extract-     It  forms  a  nearly  black  hygro- 

extract,  very  bitter,  soluble  for  the  most  part  in  water,  and 

ins,  besides  curarine,  fat,  brown  resin,  red  colouring  matte r^  gniUf 

^j^aj  (Bonssinganlt  Si  KoulinJ,     See  also  Pelletier  and  Petroz.     It 

aiaonoufi  when  taken  internally  in  small  quantitie^^,  but  quickly 

death  when  introduced  into  wounds  (Humboldt,  Ann.  Chm. 

P,  30), 

'  Prtparaiion  of  Curat tn^.  Powdered  curare  is  boiled  with  absolute 
ahol  and  a  few  drops  of  caustic  soda ;  the  tinctm-o  is  freed  from 
uhol  by  distillation,  and  the  residue  is  mixed  with  water,  which 
aws  down  resin.  The  solution,  filtered  from  resin,  is  precipitated 
y  phoaphomolybdic  acid,  and  the  precipitate  is  decompoBcd  by  di-ying 
dth  hydrate  of  baryta,  and  afterwards  exhausted  with  absolute 
IcoboL  From  the  solution  thus  obtaitiedj  anhydrous  ether  throws 
hpn  white  flocks,  which  rapidly  deliquesce  to  a  brown  oil  in  the  air, 
^b  rarely  crystallise  from  water,  but  may  be  obtained  in  crystals  by  dis- 
TOvtng  them  iu  chloroform  and  evaporating  the  solution. — Or  the 
mrmme  may  be  obtaii^ed  as  hydrocMorate  by  precipitating  the  solution 
ineed  from  resin  with  mercuric  or  platinic  chloride,  decomposing 
im  precipitate  hj  hydrosulphuric  acid,  and  i*epeating  this  process 
Preyer). 

Boulin  &  Bousslngault  dissolve  the  alcoholic  extract  of  curare  in 
prater,  filter  from  resin,  decolorise  the  eolution  with  animal  charcoal, 
precipitate  with  infusion  of  galls,  dissolve  the  yellowish- white  preci- 
pitate, after  washing,  in  boiluig  water  containing  oxalic  acid,  boil  the 
lolution  with  magnesia,  evaporate  the  filtrate,  exhaust  the  residue 
irith  alcohol,  and  evaporate.  Curarine  then  remains  as  a  pale  yellow 
Bjrtip,  drjdn^  up  over  oil  of  vitriol  to  a  homy  very  bitter  mass,  whidi 
lixnis  turmenc  red  and  htmus  blue.  —  Buchner  jun.,  precipitMes  the 
bqueons  extract  of  curare  with  neutral  acetate  of  lead,  frees  the 
Sltrate  from  lead  by  hydroeulphnric  add,  and  evaporates  to  a  syrup, 
prhich  he  agitates  with  soda-ley  and  chloroform.  On  evaporating  the 
chloroform,  curarke  remaiiis  as  an  amorphous  brown  mass. 
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fSftOfiQti,  very  bjrgroscopic  and  voiy  bitter  (Prejer).  T^ydei  UMt 
tbom;^  leas  persiBteuilj  so  than  s^chniiie  (Btu3liBer)i.  lC«di  MH 
IXMoonoiis  thaa  ctn»re;  parftlTsen  ^be  ertregiitw  sad  fvodoBi 
de^  withoat  coavnMons  (Backaer)L    8m  alao  BeoiMti  (iT.  J.  J^ki^^ 


IMecmpomtiam*     Oarariiie,  when  h^oi^y  evolv^m  mmm^nhai  tSlr 
vapoirm,  aad  a  horny  odour, —  It  ^^umes  ^with  !  %§m 

bio©  (Preyer),  a  carmiiie-red  colour  (Honliti  &  B'»^  —  Slwif 

mirk  aad  produces  a  purple- red  (Prejer),  a  bl  ;  etiiour  (Bonis  i 

Boussmg^uli).  —  When  mixed  with  oil  of  vit  \  1  aftenrmnii  wit 

hkhromate  of  potash^  ciiranne  aBsames  a  riolt*t  cokKir  io  Ihe  WKB 
manner  as  strychiiiQe,  but  the  colour,  and  likewi^  thai  |iroilQecllf 
oil  of  vitriol,  is  more  Htable  with  curarine  (Preyer),  Willi  asrmt  m 
impure  cumrtne,  Henkel  obtfiiued  a  brown  colour,  pmasm^  mia  cko)^ 
red  and  violet.  Peroxide  of  lead  or  ferric^oi^de  of  poiassiwm  and  oil  rf 
vitriolf  likewise  produce  the  violet  coloutv 


ComMntitimi.  Curarine  daliqtieet^s  in  the  atr,  an^  diMC^^ 
water  in  all  pro|>ortione  (Preyer ;  Rrraliu  &  B^joseing^nft),  ^ll  te 
with  acids  neiitrali  veiy  easily  solnlilo  salts,  which  tum  tmowutli 
warmed.  The  nitrate,  eulphate,  hydrodxlanite,  and  nrnf  ntntrjif^' 
the  eryetalline  plattnum'Sfth  is  thrown  down  from  cnrartut^  fit*  faft 
hydrochloric  acid  by  bichlonde  of  platinum,  and  oorr^Bspondi  td  tli 
formula  0**Nn",Pt01»  (Preyer), 

Curarine  dissolves  in  all  proportions  in  o/coAol,  and  sKgtdy  ^ 
anhydrous  r/Atr,  miphide  of  carbon^  oil  of  turptnUmmf  mid  f  iaiio  (frnrt 
Infusion  uf  gi^h  throws  down  from  the  aquoous  aolnttoo  a  i 
soluble  iu  alcohol  (PeUetiGr  &  FelroK). 


3,  CoBessioa  or  Wrigbtme, 


HAmEi,      VtrhandL  der  medic* -phynk,  Qi^hcka/i  von,  BeNakw  191  ( 
1^    Schweu,  Phann.   IVocherischr,  lB*i5,  172* 

SxiamotSE.     Pharm.  J.  Trans.  1664»  5,  493  ;  PAarm.  Fi^rtofi,  ILS&i 
Bchwmz,  Pharm.  Woehmscftr.  18G5,  172,  ^ 


Mrnne.    Occurs  in  the  saeda  of   Wrighiia  m^itd^^rrtttwiem,  m  M 
Indian  apocyuaoeous  plant,  the  d^emeji  Indngttr  of   •  '  xktlfHa 

houee),  tho  extract  of  which  has,  according:  to  i :  .  ,^  aaM^ 
action*  It  occurs  in  the  bark  of  the  same  plant,  tW  K^da  **f%  of  lb 
bazaars,  to  the  amount  of  ^th  per  cent  (ILiirn>s), 


yPt^^panuian.  1.  From  tlt€  ueds^  The  fattv  oil  of  tlia  aeft  k 
removed  by  means  of  bisulphide  of  carl>iirt ;  the  rraidue  m^km^ 
with  alcohul ;  the  eJt tract  is  filtered  and  ft^vi]  '  •  -  tl«*m  y^SS" 
tion;  tlic  residual  mass  is  exbauflled  with 
and  the  liltrate  is  precipitated  by  ammonia. 


iiuj  Uu 


are  puriiied  by  ^vuelmi^  with  ujld  water  (Stmib4jua«^ 


rm  ttf 
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&ar^.  The  extract  prepared  with  dilute  hydrochloric  acid  is  preci pi- 
It  ated  by  ammonia ;  the  precipitate  is  exhausted  with  alcohol,  and  the 
'tincture  m  evaporatt^d  to  a  eyinip,  which  Is  evaporated  to  dryness  with 
neutral  acetate  of  lead  attd  a  little  ammonia^  and  aftorwardB  exhausted 
i¥ith  6ther>  On  evaporating  the  ether,  ooaeftiiue  rtJmaina  as  an  amor- 
phoQB  brown-yellow  reai%  which  eoltens  at  71°i  and  melta  bolow  100* 
(Qalnes). 

Properties,  Wliite  amorphoas  powder^  bawig  a  very  bitter  (Steu* 
Ii0use)  and  also  acrid  and  harsh  taste  {Haiuieg).  Contains  78 '3  p.  c.  0*, 
11*2  H.  I  the  conessine  m  the  platinum -salt  contained  77"3p.  cC, 
11*8  n„  and  7 "73  N,,  from  which  numbtBra  Haines  calailated  the 
f  onnola  C«XH»q, 

Conessino  decompooea  when  fmU&L  —  With  nitnc  acid  it   forma 
Jic  but  no  picric  acid.  —  It  disaolve»  slightly  in  boiUug  water ^  and 
&ily  in  dilute  adds,  forming  amorphous  flalta.     The  aolution  in  hydro- 
Joric  acid  yields  a  flooculetjt  precipitate  with  fuercurie  thhride^  chloride 
fgoki^  and  chloride  of  phdinwn  (St^ahouee).     The  amorphous  yellow 
of  the  platinum-salt  contain  S4*05  to  25'06  p*  c,  of  platinum 
tines).     Tannic  acid  throws  down  from  acetate  of  conessiue,  fbcks 
soluble  in  hydrochloric  add  (Stenhouse), 

t  Conessino   dissolves   in  alcokai^    eiher,    and    chi&roform    (HaioeB), 
l^ocording  to  Stenhonse,  it  ig  slightly  soluble  ia  boiling  alcohol^  but 
rly  insoluble  in  ether  and  i^imiphide  ofmirbon* 


4.  Eseiina. 

ToBST  Sl  Hksse.    Ann,  Pharm,  129,  115;  J^,  i?^>ert.  13,  80- 
I  Am.  Vee  &  Lkven.    N,  J.  Pharm.  [4]  1,  70  i  Compi.  rend  60,  1194; 

N.  liepeti.  U,  75. 

l%#o#%HUM«. — Oe€;Ef«  in  the  cotjledona   (^Tobst  mod  H«m«)  of  lh#  t««M««i 

buDuuA  CitlaHar  bttm   of  Phifto^igma  feitcn&sumf  conoeniing  which  «£&  HenJtet 
\S*  Jfihrh.  Phfitm.  21,  I).     On  poiioniug  by  cd&bar  bcnui  and  the  detoction  of  thu 
oiaon.  bw  Kdwiwd*  (.V.  Reptsri.  14,  79;  Chem,  CnOt.  1865,  647). 


Prepamiion.     1.    The  powdered  beans  are  exhauBted  with  cold 

Jmlcohol  of  D5  |>.  c  *;  the  tincture  ia  distiUed ;  and  the  extract  is  digeet^ 

ywlih.  a  stning  aqueous  solution  of  tartaric  add.     The  solution  thua 

|©btained  is  dihited  with  water,  filterf'cl,eti|>er6aturated  with  bicaHxrinata 

potash,  and  a^aln  filtered,  and  the  filtrate  is  i=«haken  up  with  ether 

I  so  fon^  aa  it  gives  up  eserine*     The  residue  which  remains  on  evapn* 

[rating  the  ether  m  dried  over  oil  of  vitriol  and  exhausted  with  abwohite 

&ther,  whicJi  leaves  eaerine  on  evaporation »    The  piTNiuct  is  purifiL*d 

jby  crystallisation  from  alcohol  and  ether,  btit  cannot  be  comiiletely 

freed  from  red  aAomiug  matter  (Vee  &  Leven).  — 2.  Jobst  and  Hesao 

€^auBt  the  beans  with  hot  alcohol^  dissolve  the  extract  in  water^ 

acidify  the  solntiouj  and   precipitate   with   neutral   acetate   of  lead* 

After  removini^  this  t>**^ip''**^'  ^'*^  filtrate  is  freed  from  lead  by  hydro- 

©nlphuric  acid,  and  eva|;urat(.d  over  a  water-bath,  and  theVesidual 

extract  is  treated  with  absolute  alo^hol,  which  takes  up  acetate  of 

2  Q  3 
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eserine,  leaving  gum  hd dissolved,  A  salution  of  th©  acetate  in  cold 
water,  when  shakea  with  magnesia  and  ether,  givea  up  to  the  latter 
liquid  the  eserine,  together  with  fat  and  coloumg  matter,  to  remove 
which  the  decanted  ethereal  layer  is  shaken  with  dilute  sulpbmic  add, 
whereupon  the  eserine  becomes  dissolved  in  the  aqueous  liqnid  as  sul- 
phate, the  fat  remaining  in  the  ether.  The  aqueous  solution  is  sepa- 
rated, decomposed  by  magnesia,  and  freed  from  eseriue  by  agitation 
with  etherj  which  leaves  it,  on  evaporation,  as  a  brown-jeOow 
amorphous  mass  (Jobst  &  Hesse)* 


Propertiea,  Tery  thm,  rhombic  lammes,  truncated  at  the 
angles  {Vee  &  Leven)*  Its  aqueous  solotion  has  a  slightly  bi  ^ 
taste  and  a  distinctly  alkaline  reaction.  It  is  extremely  poieonon? 
producing  paralysis  of  the  muscles,  loss  of  motion,  and  death*  It* 
aqueous  solutioii,  intnxluccd  into  the  eye,  produces  contraction  of  the 
pupil,  even  an  hour  after  the  death  of  the  animal  (Jobst  Sc  IleBse)*  — 
Contains  nitrogen*^ — Melts  on  platinum-foil,  emitting  a  large  quaati^ 
of  white  fumes* 

Eserine  dissrJves  very  slightly  in  water  (Tee  Sc  Loveu)^  more  ctftsDy 
iti  aqueous  ammonia^  and  in  caustic  soda  or  its  carbonate*  —  JBiniodUdt  •/ 
potassium  throws  down  from  aqueous  eserine,  a  carmine- coloured  pr«ci* 
pitate  (Jobst  &  Hesse). 

Eserine  dissolves  in  acids,  forming  soluble  salts,  red  and  amorphoius 
^according  to  Jobst  &  Hesse),  the  solutions  of  which  are  deool 
by  hydrosulphuric  acid.     Aqueous  eserine  throws  down  sesqr 
of  iron  from  the  sesqnichloride. 

Mercuric  cJihride  throws  down  from  hydr-ochlorate  of  eoerine,  i 
reddish-white  amorphous  precipitate,  easily  soluble  in  hydrocMotic 
acid,  but  not  in  an  aqueous  solution  of  the  precipitant.  Bichi^riih  tf 
platinum  produces  a  pale-yellow  amorphous  precipitate,  soluble  m 
hydrochloric  acid  and  in  boiling  water,  and  decompo^ible  by  an  ezcesi 
of  hot  bichloride  of  platin^un,  Terchloride  of  gold  produces  a  blui«h 
precipitate,  with  separation  of  gold.  Tannic  add  throws  down  amor- 
phous, rcddi*h-whlte  flocks,  soluble  in  a  large  quantity  of  hydrochloric 
acid  (Jobst  &  Hesse). 

Eserine  dissolves  easily  in  akohol^  e(ha\  cMoro/ofm^  and  hentme.  It 
is  thrown  down  from  the  ethereal  solution  by  antmat  ckarcmh 


5.  Oleandrine  and  Pseudocuraime. 


Prom  Nemivi  Olmnderj  from  which  plant  Lsmdorer  (H^^rt,  71,  SI? 
obtained  resins,  Lucas  (N^,  Br.  ArcL  97,  149)  a  white  powdrr,  ftolubW 
in  acids  and  p  reci  pi  table  by  tannic  acid.  —  An  ^f  tbt 

leaves  is  precipitated  with  tannic  acid  ;  the  pn  v  ^  .  d  i 

cold  water ;  and  the  pseudocurarine  is  extracted'  from  it  by  tr 
with  aqueous  tannic  acidp  The  Bolutioti  is  boiled  with  oxide  of 
filtered,  evaporated  to  a  syrup,  and  exhausted  with  ether,  which  takes 
up  a  little  oleandrine,  after  which  the  residue  gi^es  up  paeuductmriiis 
to  ala^hoh  —  The  tannate  of  oleandrine  may  l>e  freed  from  adhetiftg 
leaf-green  by  ctlier. 

Ps€udoi!utw*ine  IB  not  volatile  aud  not  polsoaous.    It  diatcdfOi  b 
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water  and  alcohol,  but  not  in  ether.    It  neutralises  acids,  forming 
amoq)hou8  salts,  and  precipitates  mercuric  chloride  and  bichloride  of 

Elatinum.  —  OUandrine  is  yellow,  amorphous,  poisonous,  and  very 
itter.  It  dissolves  very  sh'ghtly  in  water,  but  more  freely  in  alcohol 
and  ether.  It  combines  with  adds,  and  precipitates  solutions  of  gold 
and  platinum  (Leukowsky,  N.  J.  Fharm.  46,  897). 


Primca^  Nucleus  G*^R^;  Oxyazo-nucleus  C^^NByO^K 

Narceine. 
(^•NH?K)»  =  C^NBPO"  IP. 

Pelletiek.    Ann,  Chim.  Phya.  50,  262,  and  262  ;  J.  Pharm.  18,  607, 

and  616 ;  Ann.  Fharm.  5,  163;  Schw.  67,  811 ;  abstr.  Fogg.  27,  659. 

—  J.  Pharm.  21,  573;  Ann.  Fharm.  16,  47;  N.  Br.  Arch.  5,  158. 
CSouERBE.    Ann,  Chim.  Phys.  59, 151 ;  Ann.  Pharm.  17,  171. 
WiNCKLEB.     Repert.  59,  1. 
Anderson.     Trans.  Roy.  Soc.  Edin.  20,  3,  347 ;  Chem.  Soc.  Qu.  J.j  5, 

257 ;  Ann.  Fharm.  86,  182 ;  J.  pr.  Chem.  57,  358 ;  Kappas  Jahresber. 

1852,  587. 
O.  Hesse.    Ann.  Pharm.  129,  250 ;  N.  Repert.  18,  83. 

Discovered  by  Pelletier  in  1832  (J.  Pharm.  18,  150 ;  Ann.  Pharm.  2, 
274). 

Source.  In  opium.  —  Also  in  the  ripe  capsules  of  the  blue-seeded 
poppy  ( Winckler).  —  Couerbe  obtained  6  drams  of  narceine  from  40 
poimds  of  opium. 

Preparation.  Narceine  is  obtained  in  the  treatment  of  opium, 
described  at  pp.  419 — 422,  vol.  xvi.  It  remains  in  the  filtrate,  from 
which  the  greater  part  of  the  morphine  has  been  precipitated  b^ 
ammonia,  and  crystallises  therefrom  sifter  the  separation  of  tne  mecomc 
acid  and  excess  of  baryta.  —  If  the  filtrate  be  neutralised  witli  hydro- 
chloric acid,  and  evaporated  to  crystallisation,  a  part  of  the  narceine 
cr^'staJlises  out,  wliile  another  portion  remains  in  the  mother-liquor. 
On  dissolving  about  ^ths  of  the  crystals  in  water,  narceine  cmefiy 
remains  undissolved,  and  may  be  purified  by  recrystallisation  from 
boiling  water.  A  further  portion  may  also  be  obtained  from  tiie 
filtrate  (Pelletier). 

Sec  Anderson's  method,  xvi,  240.  The  product  is  Still  to  be  purified  by 
recrystallisation  from  a  lar^e  quantity  of  boiling  water,  dissolviog  in 
alcohol,  boiling  with  animal  charcoal,  and  a^;ain  dissolving  in  water. 

When  narceine  containing  morphine  is  dissolved  in  a  nearly  boiling 
solution  of  very  weak  caustic  potash,  and  the  filtrate  is  mixed  with 
acetic  acid,  to  slight  acid  reaction,  the  narceine  crystallises  out,  whilst 
the  morphine  remains  in  solution  as  acetate  (Pelletierf.  Narceine  and 
meconin  maybe  separated  by  means  of  ether,  which  dissolves  only  the 
latter. 
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Frmn  th^  rtpi  eapiulfit  &f  th€  Blm-u$ded  Foppth  The  eitrftct  pr«pired 
with  boiling  alcohol  of  80  p-  e»,  when  dkiolved  m  boilinr  water,  testes 
behind  llglit-browti  flocks  of  impure  uarceine,  raore  of  which  inay  b© 
obtaioed  b j  eyaporatiog'  the  filtrate,  and  diluting  with  water ;  at#o  hr 
again  evaporating  the  filtmte  to  an  extract,  and  leaving  it  to  etand ; 
the  narceine  is  then  depositedp  The  deposits  are  purified  by  repented 
crystalhsation  from  boiling  alcohol,  with  help  of  animal  charooal 
(Winckler), 

Fropertiis,  Narceine  is  obtained  in  hydrated  crystals  which  g!w 
up  their  water  with  difficulty  at  100"*  (Anderson),  Tufte  of  wMte 
ellky  needles  [or  long  four-sided  right  rhombic  prisms  (PcUetier,  jinn. 
Chim,  Pk^s,  53,  481)].  Inodorous.  Tast-es  slightly  bitter  at  first,  and 
afterwards  pecuKarly  styptic  (Winckler)*  Melt.*  at  145  2^  (Eleseel 
92°  (FeHetier)  and  solidifies  to  a  translucent  amor|>!ious  mass  on  cool- 
mg.  —  Rotates  a  ray  of  polarised  light  Ui  the  left ;  [a]  r  =  66 -7* 
(Bouchardat  &  Botidet,  N.  J.  JPharm.  23,  292), 


0*110*. 


Fellettflr.    Coyerbe.    Anderftoti,    Heue- 
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56  21  ....     6S  a4 

4'70  -...     aso 

6^  ....      64S 
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0«Nn=»O'«    ....  463  .«.  100*00  ....  100-00  ..„  100<N)  ^,  lOODD 

Thd  anolTBca  iir«  sireu  in  mean  mimbors.     Follfitler  &  Oouerb<^,  who  do  i 
itftt^  vf hetliar  they  dried  their  nurceiite,  nuy  h«rt  Ao&l^iod  tho  hjdMid  i 
(Kr.),     A  specimen  of  naroBme  fpom  Eobiqii«t,  PeUetieT.  mid  C^Tentati**  j 
KDJilysed  hy^  Antleraon,  conUined  $2*70  p.  c.  0-,  4"22  N,|  and  6*53  JI.,  oon 
(o  the  formuk  CFNH^»0'». 


DecompoBitions.  1.  Narceine,  when  cautiously  hmud  melt« 
yeliow,  opaque,  oily  liquid,  which  at  higher  temperatures  tnnlvi^i 
odour  of  herrings,  turns  brown,  burns  with  bright-red  smoky 
and  leaves  a  combustible  charcoal  (WincklerJ,  It  tunis  yellow  at  H 
and  when  submitted  to  dry  distillation,  yields  a  little  coloured 
water,  a  brown  tar  having  an  aromatic  odour,  and  white  acid  n« 
which  dissolve  in  water  and  alcohol  and  colour  ferric  sattn 
bbck;  probably  gallic  acid  (Pelleticr),  —  N«iTceiiie  htnt^l  till  it 
browB  giTPfi  up  to  wat«r  th^  nibtttooco  whii?h  hJAclu'tiB  ft^rric  anJlg  (n««»#).-^ 
—  2.  Strong  mtric  ttcid  dissolves  narceine  with  yellow  eoloDTt  vai 
avolvcs  red  fnmes  when  heated  therewith  ;  the  eva|»onited  ealntion  b 
bitter^  and  deposits  crystals  of  oxalic  acid  (Pelletier  ;  Aii(]<*r90n)«  la 
this  reaction  no  cotarnine  or  nieooniu  (the  prwluct^n  obtained  from 
narcotine  by  similar  treatment)  is  obtained  ( Andcrsozi)^  Nitric  acidi " 
ap*  gT.  1*25  does  not  colour  narceine  from  poppy  ca[i8t3]ess,  but  i 
that  from  opium  pale  yellowish-red,  both  variotit^s  disgotvitig 
diately  to  a  clear  greenish -yellow  Ucjnid  ( Winckler).  Potaah  Bl 
from  the  solution  in  uitric  acid  a  volatile  base  (Anderpoti).  —  $• 
wiiriol  colours  narceine  dark  red-brown  (Winckler)  ;  it  ronos  a  darlT- 
led  solution^  which  tnms  gTceu  when  warmed  (Anderson).  Heflie*i 
nareeine  is  colonred  black,  or  in  thin  layers,  violet,  by  d]  ol  iritrtoL^ 
Oil  of  vitriol  containing  i^trlc^  a^v^^  vii£i^^^%t\i&\^  ec^Urara  narceiiio  Iviywt- 
ivdf  or  with  tracea  of  mltio  mx^  ^%:f^^\ji^  ^^^^six:^     ^«dsdm  fci 
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t  oil  ol  vitriol  ia  colooied  rMdiah-yellow^  by  permanganate  of  potash 
^(Gtiy,  Anal  Zdtmhn  1,  93). 

(hmhinations*  —  With  Water. — JT^dreUed  KarmtnMf  S<^  abore, — 
Uaxceine  diissolves  m  1,285  parts  of  water  at  IS*'  (Hesse);  in  376 
parts  at  14'',  and  in  230  parts  of  boiling  water  (PeUetier)^  without 
previously  meltings  to  an  oil  (Wiockler)*  It  diaaolves  easily  in  boiling 
water,  the  solution  Bolidif  jing  to  a  pvilpy  maas  of  silkj*  needlea  on 
eoolifl  g  (  An  derson) . 

Narceine  is  more  easily  eolnblo  in  ammionmr  potash^  and  soda  than  in 
water ;  a  large  quantity  of  strong  potash -ley  precipitates  it  from  the 
ftoltttion  in  the  form  of  an  oil,  which  afterwards  solidifiea  (And^rBon), 
Solution  of  caustic  potash  of  sp.  gr.  1*23  colours  aq neons  narceine 
loee-red,  and  after  24  hours  red-browii  (Winckler). 

Iodine  colours  narceine  greyii^h-blue  and  brown-riolet  (Winckler)* 
The  black-blue  com  pom  id  <>!  narceine  with  iodine  dissolTee  without 
colour  in  water  when  boiled  therewith,  evolving  iodine ;  on  cooling,  the 
solution  deposits  a  blue  compound  containing  iodine,  a  rose-red  com- 
pound containing  only  a  little  iodiufij  or  wlnte  narceiue  free  from  iodine, 
according  to  the  length  of  time  it  has  been  boiled  (Pelletier)- 

Nartseine  di^asolves  in  acidSf  forming  crystaUisable  salts  (Pclletier ; 
Anderson).  It  forms  colomrlcss  solutions  with  vegetable  adde,  or  with 
weak  mineral  acids ;  also  with  strong  hydrochloric  acid,  when  the 
alkaloid  is  pinre  (Winckler;  Anderson),  Pelletier*s  naroeine  immC' 
diately  assumes  an  a^uro-blue  colour  with  fuming  hydrochloric  acid 
diluted  with  one-third  of  water ;  in  a  sufficient  quantity  of  water  the 
blue  componiid  forma  a  colourleag  solution,  acquiring  only  a  transient 
violet- red  coluur.  On  evaporating  the  colourless  solution j  there  re- 
mains a  violet-red  crust  ultimately  turning  blue,  if  the  narceme  has 
not  been  decomposed  by  too  large  a  quantity  of  hydrochlorio  acid.  If 
the  c-olonrless  solution  be  dehydrated  by  dropping  chloride  of  calcium 
into  it,  the  compound  is  coloured  rose-red,  violet^  and  blue;  other 
dehydrating  snbj^tances  ]>roduee  a  similar  effect ;  a  certain  qnantity  of 
water,  however^  is  necessary^  since  narceine  assumes  with  dry  hydro- 
chloric acid  gas  au  orange  colour,  turning  blue  only  on  addition  of  a 
little  wat^^r.  From  the  bine  snlutions  which  have  been  decolorised  by 
the  addition  of  more  water,  alkalis  throw  down  unchanged  narceine. 
Oil  of  vitriol  diluted  with  4  or  5  parts  of  water,  nitric  acid  diluted  with 
2  paits  of  water,  and  hydrofluosiUcic  acid  act  in  tlio  same  way  as 
hydrochloric  acid  (Pelletier).  Winckler*s  narceine  from  poppy-eap- 
enles  did  not  exhibit  the  blue  colour;  narceine  from  opium  showed  it, 
though  only  faintly,  after  being  twice  rccryatallised  from  alcohol,  with 
t^e  help  of  animal  charcoaL  —  A  saturated  aqueous  solution  of  nar- 
ceine is  not  affected  by  oil  of  vitriol,  iodic  acid,  nitric  acid,  oxalic  add, 
or  basic  acetate  of  lead;  iodide  of  potassium,  tartar-emetic,  and 
nitrate  of  silver  throw  down  the  naiccinc  in  needles  after  24  hours 
(Winckler).  Sesquichloride  of  iron  does  not  colour  narceine  blue 
(Fellctier),  bnt  when  added  to  an  aqueous  solution  it  produces  in  24 
hotirs  a  crystalline  deposit  of  hydrochlorate  of  narceine  (Winckler), 

Sulphide  of  Iv^arceine.  —Crystallises  in  small  prisms  from  the  eaaOy 
formed  solution  of  narceine  iu  hot  dilute  sulphuric  acid  on  cooling 
(Kesse)*  Silky  tufts  of  needles,  resembling  narceine  (Anderson),  The 
eoM  salt  reddens  litmus  aft^  prolonged  contact  with  w^ater,  but  not  p* 
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irBt^bofiBgwrntarabopardallyjiesolTae  it  into  nftroeiiid  md  iii^Wi 

j^AmMmygii  e/Smmmc.  —  Separates  £rom  as  Tiipahi 

B^jvDcUaric  add  cl  9[>»  gr*  1'13^  ou  cooliu^f  iu  wi.  -iitfiw 

tnttdhneBl,  Aowiltohedral  prisiDs.     The  crystals  do  not  reddeo  &M 
aAv  ^nttOTfll  of  the  hm  Bcid,  but  hare  a  distuictljr  iid4  affcenm4 
■^  * -•   •**'     lai  sijptic  tasle.    Thej  become  opaqiia  wlsoa  fotlllf 
'f«  off  their  wmtetr  of  eryfitallisatiOD  at  100'-    Thij  M  I 
>  m  ooldt  tml  ft^ly  s«3lubie  id  hot  water,  md  m  80 ^c 
t(WlKUer>    ^odsKUi  oikaliied  short,  thick,  irregtilftrifiai^ 
m  it^Smi^  mU  rotdioiL  and  e«6|]y  soluble  in  wiler  m 
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,— Obtaindd  &(»q  the  hjdrochlofmie  and 


aOI^,  dd&5«le  pnmoSf  to  be  f  reed  f  lOiB 
^ver-salt  by  wifllii^  witti  eoU  wmlen    J>is8olve8  less  fwtb  I 
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iHUfnne  m  wi&er  (Winekler)u    From  a  sotottoEi  in 
ciTStelliees  m  stmoi  {AnAwmmt}. 

CTfattmaTunrtt  of  ifitroau«:.--^Mei\niriG  cblorida  maders  l^jidrodi^ 
die  of  nsfoelxie  ibSj^  and  wbem  more  ooticeiitraled,  or  wlicii  kit  ^ 
iMUt  tlifOirB  dovm  oOj  drofie,  which  aftfiorarda  oyataliiiie.  —  WVv^ 
owciQiitiiaaUy  MTiDged*  short  prtsiosi  which  diaeolva  a%htly  b  loliit 
wster  aad  m  l^pdrochloric  acid,  and  mm  not  ocdonred  hy  oil  M  vitriaL 

CJU^r^tmmH  of  Xorceifte,  —  YcUow  prodpt&te^  which  dMolteiii 
Imhng  water,  and  k  deposited  in  the  f oiia  of  oa  oH  on  cociliii^  It  ^ 
deoDiaposed  hy  loog  boiling,  with  geparatioE  of  gold  (Hease]« 

Ckhrphtimae  qfXarcan^. ^Ohtmaed  in  the  fotia  of  mi 
powder  or  8iiiaQ  prisms,  or  from  strongier  solutions  as  mn 
precipitate,  which  afterwardfl  crystalU^  (HesBc  ;  Aiidonoii}. 
2  73  p,  c  of  water  at  110^  (2  at.  =  2  ei  p.  c.  KO)  (Iloaso). 
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Karceine  disaolvos  in  800  parts  of  dilute  acetic  acid  at  13*,  and 
I  more  freely  at  higher  t-emperatures,  ciyatalliaiDg  on  cx)oling  (Hease), 
^  —  Fknc  ami  throws  down  f mm  aqueous  narceine  a  yellow  oil  Bolubfe 
in  boiliag  water  (Hesse).  Tanmc  add  precipitatee  aqueous  oareein© 
(Winckler) :  picroto^tin  increases  ita  solubility  in  water  (Pelletier  h 
Caventou,  Ann,  Chinu  Pht/s,  54,  1S6), 

Narocjuc  dieaolvoa  in  945  parts  of  80  piC,  alcohol  at  13°  (Hesse), 
-.and  easily  in  boiling  alcohol,  but  not  in  ether^ 

Hr  Obiger  k  IIe3Se. 

■  101 L 
^Ai  AscaiiOFF;  G.  Bi.£T.     N,  Br.  Arch,  89,   1;    Pltamu   Vitrtdj*  6^ 

■  377, 

■  Xj^Oberlin.     CompU   rend.  43*  1199;    N.  J. 

■  Chem.  71,  112  j  m  Br,  ArcL  96,  192 ;  N. 
H        Viertclj.  6j  555  ;  Complete ;  N^  Ana,   0um* 

■  Jahre^^cr.  ISBB^  548. 

■  Walz.     N.  Jah'b.  Phmm.  16,  1. 
LuDWiG  &  Pfeiffer,     N.  Br.  Arch.  Ill,  S ;  Kopp's  Jahrisher^  1862| 

1383. 
M,  HuBLES*     N.  Br,  Arch,  121,  193  ;  dim.  Centr,  1865,  536. 
; 


Jppefidix  to  Compounds  eontaining  46  atoms  of  Carhofh 
1,  Colclucme. 


Ann.  Fharm-  7,  274  j    Qetger^s  Handbuch^  4  ed-  1, 


Phorm,  31j  248  i  J,  pr, 

Ecpci't  G,  301  ;  Fharm, 
Fh^s.  50,  108 1  Kop/3 


in  1333  I  inreatt^AU-il  tnoat  mllj  by  Uuhler^     AocK>rding  ta  morereoent  inTeetiga* 
I  tiOBi  it  18  not  an  alkatoldj  but  on  indinerent  mtragenoud  rogotable  Aubato^oe. 


Source,  In  all  parts  [even  in  the  floweni  (Eeithner,  Pharm,  Vkrtdj. 
^4#  481)]  of  Cokhkum  autumnah^  and  probably  in  other  species  of  col- 
cticum  (Geigcr  &  Ilesse).  —  According^  to  J.  Miiller  (iV.  Br,  Arch.  81, 
298)  Scm.  Cokhici  contains  colohictne  aad  a  base  which  m  coloured 
purj>lc-red  by  oil  of  vitriol  [apparently  oolchiceiue  (Kr.)]. 

Preparation*  1,  JVom  the  seeds^  which  need  not  be  braised  (Htibler)* 
The  seeds  arc  exhausted  with  hot  alcohol  of  90  p.  c.  i  the  tmctures  ara 
evaporated  to  a  symp  and  again  diluted  with  20  volumes  ijf  hot  water 
and  left  to  cool,  whereupon  a  fatty  oil  is  deposited.  Alter  separatiiig 
the  deposit,  the  Uiiuid  is  preoipiUted  with  basic  acetate  of  lead  ;  tho 
precipitate  is  removed,  and  also  the  excess  of  lead  by  means  of  phos- 
phate of  sodaj  and  the  colchicine  is  thrown  down  by  previously  purified 
tannic  acid,  the  first  and  last  (less  pure)  portions  of  the  precipitate 
bem^  colleGtcd  separately,  and  further  treated  apart  from  the  middle 
portion.  The  precipitute  is  washed  (by  pressing,  snspending  in  water, 
OoOectin^,  di-aiiungj  &c,),  triturated  with  oxido  of  lead  and  dried ;  and 
if  an  alcoholic  Bolution  of  a  small  portion,  tested  with  scsiiuichloride  of 
iron,  IS  found  to  bo  free  from  tannic  acid,  the  whole  is  boiled  with 
aloohoU  The  alcoholic  liquid  is  diBtilled,  and  the  residual  colchicine  is 
dried  over  the  water-bath  and  afterwards  in  a  vacuum  over  oil  o^ 
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vitriol,  and  is  then  to  be  pai'ified  by  repeated  fractioiial  pr^M-irnhifiao 

with  taimie  acid  (Hubler).     Th&  liquids  precipitated  hy  tannic  (M  taiii 

cdldiiciiief  whicti  mnj  be  tecorered  bj  precipitating  tli«  exc^a  of  toi.... ,  ^  . .  uitb 
bniic  ftcetate  of  lem^t  i^v^i^i  tbe  excels  of  leod  by  hjaronulphnniC  mdd,  theti  «^^tAii| 
tHe  filtrate  with  fttmual  eliiift^oal^  i^kich  takes  up  tke  eolchidne  and  gii^^  it  w^  ^ 
hoiling  alcoboL  —  Tho  tannic  acid  employed  for  tlie  precipitatit^s,  if  ti  coctAsii 
browu  colouring  nmltfrr^  a&  is  tlio  c^ac  with  the  ecuunert'iiLl  acid^  tuufft  hi?  puriSod  Ai 
f<f»lli?wft : — A  filtered  aqueoud  solution  of  the  acid  in  ^Taporat«i  to  drriieBfr  witli  oi" 
of  had  i  and  the  tanuute  of  lead  thut  foinned  ii  hoiled  repealedlj  with  alcoboi  I 
watifr  in  BUCCC«£ion,  aflcrwai^  suspend (^d  in  wutqr  and  decoiiipo»cd  br  fa 
phurio  acid  (HUbier)  t  —  Ludwig  and  Pfelirer  adopt  a  proeenB  simdar  to  llufi 

2.  The  bruised  eeeds  am  exhaueti^d  with  wunn  aloobol  con  taming 
Bulphiiric  acid  ;  the  tincture  is  shaken  up  with  limu ;  the  filtratie  ii 
neutralised  with  sulphuiic  acid  and  freed  from  alcohol  by  dii^tillatloD ; 
the  residual  concentrated  aqueous  Uqtiid  iB  precipitat<?d  by  carboaala 
of  potaslj ;  the  precipitate  is  pressed,  dried,  and  exhausted  with  abdCh 
lute  alcoliol ;  tlte  tincture  la  decolurised  \dth  animal  charcoal  and  evt* 
porated ;  and  the  product  is  purified  by  dissolving  it  in  aloohoU  witb 
the  help  of  animal  charcoal.  Or  the  product  is  dissolved  in  dilute 
sulphuric  acidi  the  solution  is  decomposed  by  excess  of  qaiek-iime;  and 
the  colchicine  is  extracted  by  ether^  disBolved  in  alcohol  and  alloi 
to  ciystalliaCf  with  the  addition  of  a  little  water  (GmQex  &  Haea»)w 
the  erystala  cxtlchicine  or  colchiceine  ?  (Kr*). 

il  Afichhoff  exhausts  tbc  roots  with  cold  water;  pftKHpitaUii  tbs 
infusion  with  basic  acetate  of  lead  ;  neutralises  with  carbonate  of  «^ 
not  iii  excess ;  precipitates  with  tannic  acid ;  washes  and  pre 

precipitate,  and  difisolves  it  in  8  parts  of  alcohol;  digests  tli©  ^. ^ 

with  freshly  precipitated  scsquioxide  of  iron ;  and  after  complel^  iby 
com]K)8itioa,  evaporates  the  filtrate  and  ponBas  the  rcaidoe  by 
in  eiher-alcohoL 


Profm-Ues,     Amorf^hous,  brittle,  fisenrcd  mass,  which  cakes 
when  tritmated.     Smells  slightly  aromatic,  like  hay,  and  taster 
fnlly  and  persistently  bitter  [not  acrid  (BleyJ].     Foisontjus"; 
gramme  kiUed  a  dogj  but  O'lO  gramin©  did  not  kiil  a  nihl>it 
is  probably  poiaonoue  only  to  carnivora  (Seidel).    S^e  ji 

jw/.  5,  437  I   A'ofJ^pV  Jahrs^ber.  185C,  650)  ;  Caspar  (X  Mr.  A 

Centr,  1855,  139) — Neutral,    Sofienfl  at  lao"".  and  meii^  wiyumi  \am 
of  weight  at  140^  to  a  transparent  brown  maas,  which  ia  p^ljmyy  mj 


Hi>  thai  it 


brittle  after  ajjoling  (Hiiblcr).     A.  Ajcbhoff;  a,  Bley,  jwul 

(dso  obtained  col*  lueine  LVd  nu  aLitorpbouA  neutjul  faaw^  but  t 

0dger  k  Hesse  trj'fiiillistd  from  weak  spint  in  colourlusis.  - 

remained  in  tbc  fonn  of  a  vamiah  oti  cmponiting  it^t  Bolut  \ 

ether.    Inodorous;  does  not  proTofco  enecsing,  like  Tt^rri 

and  affcflrw«da  jpeinktcntlj  acrid,  not  bumiug ;  pixxluoe? 

^th  of  a  |Tnin  MIU  a  joung  eat  in  twelre  hoain*    Has  »  Ljdiiic  i 

(Qcig«*r  &,  HeflH)^     Gciger  &  Heflte*a  eiyatalt  comiot  be  re^ 

Ibregoing   itAtemeuts  not  accardiui^   ioflicietitljr  witb  thc^  \ 

{KrO. 

Hubler. 
^  104^  m9m  (4). 
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'  Ths  iub&tfinc^  lost  4  to  6  p.  c.  of  hjgroK^k  wmter  on  drymg  (HQlikr). 

Decojnposkion^,  1,  Colchicine  burns  with  a  smoky  flame  on  plati- 
miin-foil,  puffin^''  up  and  leaving"  a  bulky  charcoal  (Iliibltjr).  —  2.  Chh^ 
rine-wiJier  pniduc^ie  lu  afineoiis  cokUiciite  a  slight  yellow  precipitate, 
soluble  ia  ammorua  with  orange-yellow  colour  (A&chhofr),  — 3.  Colchi- 
cine is  oonvortod  into  colchiceine  by  dilute  sulphuric  or  ht/drochtoric  add 
(01>er!inj  Hiibler).    8c«below^ 

4.  Strong'  nitric  acid  colours  colchicine  (lark-Tiolet  or  blue,  changing 
to  ohve-green  and  yellow  (Geiger  &  Hesse).  Nitric  acid  free  from 
nitrouB  acid  colours  it  yellow,  brown-red,  to  violet,  afterwards  brown- 
green,  and  lastly  brown-rod;  fuming*  nitric  acid  colours  it  dark' violet 
to  indigo-blue,  afterwards  turnirig  yellow  (Aschhoff).  —  5.  Oil  of  vitriol^ 
cautiously  poured  upon  colchicine,  assumes  a  dark-^reen  colour, 
changiog  rapidly  to  yellow  ae  the  colchidiie  dissolves ;  a  glass  rod 
moistened  with  nitric  acid  and  introduced  into  the  yellow  liquid  pro- 
duces a  dark-blue  zone,  changing  to  violet^  bix>wii,  and  j^elSow.  "VV  ben 
Bupergaturated  with  ammonia,  the  solntion  assaraes  a  dark  brick-red 
colour,  which  m  turned  yellow  by  acids,  restored  by  alkalis,  and  re- 
Biaiufi  fixed  ( Hiibler),  Qeigor  k  llesfte's  colcMcino  ia  oo^oaird  jellowttli- brown 
hj  oil  of  vitrioL  A  »olutioo  of  cobhiciTie  m  mbrio  iwid  U  colpured  by  oil  of  titriol 
blue-riolet,  fiiterwarde  brownJuh-jeUoWj  imd  tiltim&telj  jeHow.  Ohromate  of  potash 
oolours  tht^  solution  in  aulpburic  acid  greim  (AedxhoH). 

6,  Colchicine  treated  with  hot  poiash^lmf^  yields  a  brown  resin 
(Aschhoff ).  —  When  heated  to  lOO*"  for  a  day  in  a  «ealed  tube  with 
hurijta-water^  it  is  converted  into  colchiceiQe-bai^ia  (Hiibbr )» —  7*  The 
precipitate  produced  by  sulphate  of  copper  in  solutions  of  colchicine 
dissolves  la  caustic  potash,  formiug  a  aolution  which  ttims  greemeh- 
yellow  on  boiling,  without  depositing  cuprous  oxide  (Ludwig  & 
Pfeiffer). 


C&mhinatiom.  Colchiciu©  daliquesoes  alowly  in  xr^fxier  and  dlsaolves 
in  all  proportions  (II ii bier).  G^igcr  k  Hease's  colc-Uicino  dis»oh<>5  with  iiiotk* 
r«te  fiiciiitj  in  wat«r.  Timturt  of  i^im  thlckcus  a*|ueous  colchiciue  with 
canniue-red  colour.  Aqueous  minetai  mtda,  eepecially  hydrochloric 
addj  added  to  aqueous  colchicine,  OfJoar  it  a  deep  yelli»w,  arid  decom- 
pose  it  on  long  standing,  but  do  not  combine  witli  it  (Hiibleri  Asch- 

,  boif)«      Geiger  &  Heiw'l  ooleliicbo  iieutTalJftes  ncidii  con    '      ^         rming  salts  wbich 
ttre  permanent  in  tbe  air,  pftl^tallj  rrYBtallii^abli\  Imre  ft  ^ind  harsh  tii9te» 

ftnd  disflolye  easily  in  w»tw  Wid  alcohol,  TLo  bii««  la  |iMvijniiM^d  by  alkalw  ikom 
eoatMjnt  mUnl,  but  not  from  dtlul4?  solutions. 

Aqueous    alkalis    colour  Bolutions  of    eolchicitie   a   deep    yellow 
(Hiibler).    An  aqueous  solution  of  colt^hiciue  is  precipitated  by  car- 
-    bonato  of   potash  (liiibschmann,  JV;  Br*  Arch,  115,  332).    An  eoual 

■  volume  (not  &  few  drops)  of  potash-ley  produces  a  yellowish-whit^ 
I  pfiecipitate  (Aschhoffj*    Aschhoff  &  Bley  believe  they  have  obtained 

■  compounds  of  colchicine  with  baryta,  lime,  and  magnesia. 

B        Aqueous  colchicine  is  not  precipitated  by  nsutrai  or  bmic  acit^U  of 

■  lead,    sulphate   of  coppm*   {t^nimrr  to  tho  fltiit«>nient  of  Ifudwif  &  Ffeil^r),  or 
r     96iqukhloridc  of  iron  (Hii bier).     It  yields  an  orange-yellow  precipit4ite 

with  phosph&mnii^htlk  acid  (Sonnenachein),  Mercttric  chloride  throws 
down  from  its  cooc^^nt rated  ar^ueous  solution  a  white  curdy  precipitat-e, 
soluble  in  excess  of  the  predpitaut  and  in  alcohol  (Ludwig  k.  Fftjilfer; 
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Huliler).  Terchloj-ide  of  ^Q?d  produces  a  wliitmh-yellow  precipitite^ 
soluble  in  wat^r,  alcoholj  and  excess  uf  the  precipitant  Bidilorid^  «/  | 
ptaiinum  does  not  precipitate  aqtieouB  ooIcJiicine  (Hublor ;  Bley),  of 
throws  down  from  conceutratcd  solntious  only  a  precipitate  soluble  in 
alcohol  and  in  bichloride  of  platinum  (Ludwig  Ss,  Pfeiffcr).  Accordiiig  to  i 
Geiger  &  Hesse,  chloride  of  platinum  throws  down  a  yellow  prvcipitate 
from  aqueous  colchicine^  but  not  from  its  saltB.  8«o  bIbo  W&b  oil  Ui 
reactiona  of  aqueous  colchicine  (loc.  ciL), 

Tannate  of  Cokhicine^  —  Aqueous  tannic  acid  throws  down 
floclcB  from  an  atjueous  solution  of  colchicine,  even  when  very 
— ^  White  amorphous  powder,  fusible  without  decompo^tioii  abave^ 
140*,  Ilygroecopic ;  inodorous  j  less  bitter  tiian  colcliidcie.  —  Wh  | 
solrcs  slightly  in  coldj  more  freely  in  boiling  wateTj  and  to  a  ten  1 
extent  in  saline  eolutions*  Easily  soluble  in  alcohol ;  inBolablo  tn  i 
(Hiiblcr),  Diasolyes  in  aqueous  carbonate  of  potash,  &iid  in 
acid  (ABchhoff), 

ai  104%  Htibkr. 

210  C «„. ,    1260    „. 67*61    &7*9  to  &8-t 

3  N    „ 42    ,„,»^        1^2    ....»«  1-93 

101  H „ 101     ..»^        4*63 4'8  to    4  9 

BBO..... 784    .„.■■■,      35-85 

8  C^KH»«0*^2C»*H=0»*    ....     2187 lOODO 

HIibleT  supposes  tlie  com  poms  d  to  oonism  2H0  \m&* 

Colchidne  dissolves  easily  io  alcohol ;  according  to  Htiblef^  it  is  i 
soluble,  according  to  Geiger  and  Hease  soluble  in  ether.  lltlbschiDl 
{N.  Jahrh.  Pharm.  IC,  1)  found  it  fioluble  in  18  parts  of  ether  of  s^ 
0*74,  and  less  soluble  in  absolute  ether. 


2,  Colchiceiiie* 

Oberlih,    N,  Ann,  Vhim.  Phyi,  60,  108- 
Lldwig  &  Ffeiffer.    N.  Br,  Arch.  lli^Z. 
IIuBLEH,     N.  Br.  Arch,  121,  1^3. 

Dweovcred  by  Oberliu  ;  more  fuBj  inTcetigivtod  hf  llilbbr.  —  Oomii<t,  i 
to  Oberliu  I  in   CotckUmm  otf^umtta^,  bub  hid  own  expertmentfi  ehow  t^ifti  i 
chiciuo  contained  thcrem  undiei^gOM  conYOniou  into  oplcliicelna 

For^naiion  and  FrqmrcEtmi,    When  an  aqueooa  solution  of 
cino,  prepared  by  Geiger  and  Hesse's  process^  Is  mixed  with  sidf 
Qjcid,  it  assumes  a  yellow  colour,  and  after  being  heated  for  i 
throws  dowii,  on  ailditiori  of  water,  a  yellow  precipitate  of 
wldcli  may  be  ciystaUised  from  alcohol  or  ether.    Colchiceltee  1 
CTj^stallisus  from  a  solution  of  colchicine  mked  with  hjdroeiiloi 
after  standing  in  the  cold  for  some  weeks ;  in  this  case  tb©  prod« 
lejss  colom^ed  and  more  easily  purified  than  that  made  with  8iil|' 
acid  (Oberlin)*  —  Hiiblcr  dissolves  5  parts  of  colchicine  tn  100  \ 
water,  and  mixes  the  solution  with  5  parts  of  oil  of  \'itriol  pwt 
diluted  with  water.    T\\q  ^^m4  ^wBaxnswi^  ^  Yellow  colour^  «Tulv 
penetrating  odouii  tsj^i  '^k'&u  \i©aX<i4  \smia  ^^^^li^  \\f3i3L 
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reaiuoue  dropa^  after  the  rGMoval  of  whiclij  the  somewhat  coacentrated 
solution  solidifies  on  eooUiig  to  a  greenish -yellow  ci-ystalline  mass, 
which  18  purified  by  8  or  10  times  repeated  crystaUisatioa  from  water* 
A  large  ad^litional  qnantity  of  colchiceine  may  bo  obtained  by  boiling 
the  nesinotiB  drops  with  water.  —  Colchicine  ib  also  coiiverted  into  col- 
cbiCelne  by  boilmg  with  baryta-water  (p*  603)  (Hubler), 

The  crystals  thus  obtained  are  free  from  the  acid  employed 
(Oberlin).  ColchiceTno  is  formed  without  the  simultaneous  formation  of 
ongur  (Ludwig  &  Ffeiifer),  or  of  any  second  product ;  the  resin  formed 
&t  the  same  time  is  to  be  regarded  as  a  secondary  decomposition-pro- 
duct of  colchiceine  (Illibler)*  Wah  thought  he  had  disoovMed  lh<»  fonoMios  of 
m  Btkhitmicti  which  iicdticed  o£id«  of  coppep,  Eitid  thi^o  o(>}iQr  hodici. 

A  part  of  the  resin  remains  dissolved  in  the  colchiceine  mother* 
liquor,  and  may  be  precipitated  in  flocks  by  exactly  neud'aliaing'  the 
liquid  with  carbc»nate  of  soda  ;  or  it  may  be  obtained  by  evaporating 
the  niother-liquor  and  exhanating  the  residue  wilh  alcohol.  It  forma 
an  amorphousj  bitter  mass,  solnblo  with  deep-red  colour  in  acids, 
alkalis^  ether,  alcohol,  and  aqueous  ammonia,  and  with  blood-red 
colour  in  nitric  acid  (Hiibier ;  Oberlin), 

■  Properties.  Small,  white  needles  collected  in  nod  ides,  or  pearly 
Vnntnas*  According  to  Oberlin  and  Lndwig  &  Pf differ,  it  tastes  very 
bitter ;  according  to  Hublerj  less  bitter  than  colchicine.  Permanent 
in  the  air*  Softens  when  heated,  and  melts  at  155°  (Oberlin),  Accord- 
ing to  Oberlin  neutral,  ao^rding  to  Hiibier  acid,  especially  In  alco- 
holic solution.  Not  poisonons  to  rabbits  in  doses  of  half  a  gramme 
(Oborlm). 
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Dixorr^om lions.  1.  Colchiceine  assumes  a  yellow  colour  extemdly 
when  exposed  to  diffused  iighti  the  colourless  soluti^m  likewise  leaves 
a  yellowish-brown  stfun  when  dried  on  paper  (Ilubier).  —  2.  It  is 
coloured  by  hmHng  to  200**,  melts  on  platinum-foil,  and  burns  (Obedin)* 
—  3.  Chiorine-waier  throws  dowu  white  Qocks  from  solutions  of  colchi- 
ceine (Lndwig  &  FfcifFcr).  —  4,  Colchiceme  forms,  with  oil  0/ mtrii^if  a 
deep-yellow  solution,  which,  when  diluted  with  water  and  left  to 
itself,  deposits  brown  flocks  (Oberlin).  —  5.  The  deep -yellow  solution 
in  strong  nitric  mid  rapidly  assumes  a  violet  eoluur,  chauging  to  dark- 
red  and  light-red,  and  ultimately  to  yellow  (Oberlin).  Th*j  aqueous  soin« 
tion  la  coloupcd  violet »  »ficrwafd»  bfown,  bj  mtric  a4-id,  ytUoae  by  tlio  dilute  add 

Smdwig  A  Koifflfer), —  6.  ColcMceiue,  BUDJected  to  prolonged  boiling  with 
lute  mineral  acids,  yields  a  resin  similar  to  that  formed  in  its  prepara- 
ru  (HUblor), 
Comhinations.     Colchiceine  dissolves  slightly  in  cold,  and   more 
freely  in  boiling  water*    Dilute  mineral  adds  colour  the  solution  yellow  i 
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aaetia  acid  does  not  affect  it  (Oberlin).  —  lodint-waier  tliraws  do^wn 

brown  ilocks  from  the  aqueous  eolation  (Ltidwig  &  Pf differ), 

Coktucoine  behaves  towardfi  hoses  like  au  acid.  It  dis^jl^cs 
in  aqueous  ammania^  remaioiog  free  from  ammouta  when  <!vapora1 
It  dissolves  in  potash-  and  8(3da-loj,  and  in  aqtteoufl  atkaline  c&rbo! 
liberattng  carbonic  acid ;  the  latter  solutions,  ^hen  evaporated,  leaf e 
the  potash-  and  aoda-salts  in  the  foim  of  jellow  Gasiired  TaralilieB 
(Htibler), 

Bar^ttt^mlu  —  Baryta  dissolved  in  wood-spirit  throws  down  from  a 
similar  aolntioo  of  colchiceine,  a  jell^y  which  dissolves  in  wood-aplrit  a&d 
in  excess  of  baryta  (Oberlin),  l^he  soda^alt  throws  down  fr<wi 
chloride  of  bariuiDj  amorphous  white  flocks^  which  dissolve  wliei 
heated,  aiid  re-appear  on  cooling  (Hiibbr).  —  Colchiceine  is  boiled  wM 
barytii- water  i  the  excess  of  baryta  ia  removed  by  means  of  carboiie 
acid ;  the  solution  is  evaporated ;  and  the  residue  is  dissolved  in 
alcohol,  filtci'od,  and  evaporated,  —  Amorphous  yellow  xrtass^  solubte  k 
alcohol  (HUbler),  ~ 
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ColchiceYne-Boda  throws  down  from  chltmds  of  cntehm  and  chhridt 
of  mafptesium  white  amorphotis  flocks ;  it  produceR  with  ^mc-^  lmd»^ 
hkmutii-,  and  mtrmTy-mlts^  white  ptedpitates,  eolul»le  in  excefl«  of 
the  salts,  or  on  boiling,  re-appearing  as  the  liquid  c«X)ls,  It  formi  a 
red-brown  precipitate  with  nitraU  of  cobalt;  greenifth-lirown  with 
seBqmchlortde  of  iron.  All  these  precipitates  are  ^olnble  in  alcobol 
(Hiibler).  —  Colchiceine  does  not  precipitate  ^mtral  or  btf&ic  acetatt  ef 
imdf  mercnric  ckloHde^  fiitrate  of  silver^  or  ttncUire  of  gulU.  Au  aloe>bo1ic 
solution  is  nut  precipitated  by  hichhridt  of  platinum  (Oberlin)*  Lddv ' 
&  Pfeiffer*s  colchiceine  forms  a  fine  Hghl-yellow  procipitate 
chloride  of  gold  and  picric  acid,  dirty  dark- brown  with  hichlorid§\ 
platinum^  and  pale-bmwn  with  tannic  add  after  adrlition  of  h^ 
chloric  acid,  but  is  not  precipitated  by  m^jxiiric  chloride, 

Cokhictine  with  Cttpric  oxide.  —  By  decomposijig  the  sodii^-coiiipcnmd 

of  colchiceine  with  sulphate  of  copper,  a  yeUowrsh-i^rcen  preci|it9itfe  m 
obtained,  which  turns  darker  and  cr^'^staUine  on  boilirjr*^,  and  in  ettrif 
soluble  in  excels  of  the  copper-salt  and  in  alc^jhoK  —  Or  alootiolie  cut 
cMoeloe  is  Imiled  with  freshly  precipitated  ciiprlc  hydrate,  and  ifce 
green  filtrate  is  diluted  with  water  and  the  alcohol  dnven  off,  wlicfv> 
upon  the  copper-comi>onrid  is  dep<^sited.  —  Microscopic*  ap{i«^^7 
quadratic  tabk*s  and  octoheiJrons^  Dissolves  ©lowly  in  strong  rnptom 
ammonia  and  in  hot  potash -ley  (Hiibler)* 

o>«iiff«o» ao8     ........    m^m 

CuQ    ,.      mB    llii 986 

C?*>^H'sCuOw    „„    347-8    ..„»..    lOO'OO 
I     Aix-ordmg  to  MuMci'i  Llie  subitanc^  coi]t«in«d  an  (MhnixloFl  t^ffytmmV 

^  *  CoIchioeYne  dissolves m uwwid-«p^rit  a.t^d  iji aie^Adil,  fropi  whicb  Hi  _ 
talUsea,  and  le»a  trcMj  m  ether.    Vt  ^^^  ^^  ^v^^x^^KsBRto  ^.twis^  \to  etiBf 
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formed  sohitioii  in  chloroform  (Hiibler;  Oberlin).  It  is  withdrawn  from 
its  solutions  by  animal  charcoal,  wiiich  afterwards  gives  up  to  aloofaol, 
not  ooldiioeine,  but  a  brown  bitter  mass  <Ludw%  &  Pf eiffer ;  Hiibler). 


8.  Corydaliiie. 

Wackxnbodse.    JToafii.  Areh.  7, 417 ;  Bbtz.  Jdhresber.  7, 220.  —  JTartn. 

N.  Arch.  2,  427.— JV'.  Br.  Arch.  49,  153;  Kopp*B  /ahresber.  1847 

and  1848,  644. 
PmcHiER-     MSn.  de  la  SoeikS  de  Phys.  4,  247 ;  N.  TV.  17,  2,  80. 
WiNOKLKR.    Pharm.  Centr.  1832,  301 ;  N.  Br.  Arch.  49,  301. 
Pb.  Dobbkbinbb.     N.  Br,  Arch.  13,  64 ;  Ann.  Pharm.  28,  288. 
RuiKHOLDT.     N,  Br.  Arch.  49,  139 ;  Ann.  Pharm.  64,  869 ;    Kopp's 

Jahresher.  1847  and  1848,  643. 
J.  MuLLER.     Pharm.  Viertelj.  8,  536. 
C.  Leube,  jun.    Pharm.  Viertelj.  9,  524. 

Discoyered  by  Wackenroder  in  1826.  — Oocxm  in  tiie  rooto  of  CorydaUa 
iuberosa  and  C  fabacea  (Waokenroder).  In  nnaller  quantity  in  the  leaf-sap  oi  the 
fint  plant  (Peechier). 

Preparation.  1.  The  coarsely  powdered  root  is  twice  digested  with 
water  containing  hydrochloric  acid  and  pressed ;  the  liquid  is  left  to 
itself  till  it  clears,  and  is  then  precipitated  with  carbonate  of  soda ;  and 
tie  precipitate  is  washed  so  long  as  it  gives  up  colouring  matter,  dis- 
solved in  water  contaiiung  hydrochloric  acid,  and  again  thrown  down 
by  carbonate  of  soda.  The  well-washed,  dried,  and  triturated  pre- 
cipitate is  now  dissolved  by  shaking  it  with  freshly  rectified  oil  of  tur- 
pentine, and  the  filtered  wine-red  solution  is  agitated  with  water 
contedning  hydrochloric  add,  and  thereby  freed  from  coiydaline.  Hie 
oily  layer  is  decanted ;  the  acid  solution  is  filtered  through  a  wet  filter 
and  precipitated  with  caustic  potash ;  and  the  precipitate  is  washed 
and  dried  (MiiUer).  —  2.  The  coarsely  powdered  root  is  macerated  for 
a  few  days  with  pure  water,  and  cSterwards  repeatedly  with  water 
containing  sulphuric  acid ;  the  liquids  are  filtered  and  precipitated  by 
carbonate  of  soda ;  and  the  precipitates  are  exhausted  with  alcohol 
(those  from  the  last  macerations,  being  lefBS  pure,  are  treated  sepa- 
rately). The  alcoholic  filtrate  is  evaporated ;  the  residue  is  dissolved 
in  dilute  sulphuric  acid ;  the  solution  is  filtered  from  green  resin,  and 
mixed,  first  with  a  little  potash,  which  throws  down  dark -coloured  cory- 
daline,  and,  after  filtration,  with  more  potash,  whereby  purer  oonr- 
daline  is  precipitated  (Wackenroder).  —  (h*  an  alcoholic  extract  of  the 
root  may  be  exhausted  with  water ;  the  solution  precipitated  with  basic 
acetate  of  lead  in  not  too  great  excess ;  the  filtrate  freed  from  lead  by 
bydrosulphuric  acid;  and  the  corydaline  precipitated  by  potash  or  lime. 
—  Or  the  root  is  boiled  with  water  containing  hydrochloric  acid ;  the 
extract  is  evaporated  to  dryness  and  exhausted  with  alcohol ;  the  alco- 
holic solution  is  evaporated ;  the  residue  taken  up  by  water,  which 
leaves  resin  bohuid ;  and  the  corydaline  is  precipitated  from  the  solu- 
tion by  caustic  potash  (Wackenroder). 

Winckler  frees  the  sap  of  the  fresh  root  from  albumin  by  boiling ; 
precipitates  the  filtrate  with  basic  acetate  of  lead ;  separates  the  preci- 
pitate;   and  afterwards   removes  the    excess  of  lead  by  sulphuiic 
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add,  and  precipitates  with  ammonia  not  in  excess.    The  precipitate  ia_ 
collected^  waehod  with  cold  water,  dried,  and  exhausted  witli  hot  alcoh 
of  80  p,  a,  whtjreby  a  dark-green  tincture  is  obtaiuedj  which 
white  cryfitalllne  coiydaline  on  eyaporation^ 

Properties,  White  loose  powdoTj  appearing  under  a  magniJfying- 
power  of  125  diameters,  to  be  made  up  of  amorjihous  granules  (Muller ; 
Ij6ahe)p  According  to  Wacketiroder,  it  crystallisea,  on  eTaporating  its 
alcoholic  solution,  m  colourleBs  prismB  and  thin  seated.  It  Boftcns  at 
60^j  and  molts  completely  at  70  [far  below  lOO""  (Wackenroder)]  to  a 
translucent  wax,  without  losing  weight  (MiiUerj.  Melted  cor^^ditline 
floats  on  water-  It  is  inodorousj  and  has  but  little  taste  alonej  but  h 
very  bitter  in  aoktion.  Its  alcoholic  solutioii  baa  an  alkalme  reaction 
(Wackenroder). 
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Leubo  holTCld  this  formula. 


Bicompositions,  1,  Precipitated  corydaliue  (and  the  ciyBtaUised 
ftnbstaoce  to  a  less  extent)  assumes  a  greenish -yellow  neuiou*yelli>w 
(MuUer)]  colour  in  mtn lights  and  cannot  afterwards  be  aecolorised  by 
animal  darcoal  (Wackeuroder).  —  2,  Wlien  heated  aboire  it&  meltbg* 
point  it  tunis  brown,  cvolvGs  easily  combtistil'le  vapours,  having  aa 
emp3rreumatic  and  ammoniacal  odour,  and  bums  with  a  yellow  lamiuafH 
fiame.  —  3.  It  dissolves  with  yellow  colour  in  strong  mine  ocU 
(Miiller)  ;  according  to  Wackenroder  and  Ruikboldt,  it  colours  the 
blood-red  [on  account  of  the  prescnco  of  resin  (Myller)]  and  dispell 
withnut  decompoRition, -^4*  Corydallno  forms,  with  ml  of  tiimi^^ 
dark -red  soluliou  (Mi>ller),  which,  w^heo  evaporatedj  changus  to  vie"' 
and  blackj  and  carbonises  (Wackenroder). 

CmnUnatim^*  Coiydaline  does  not  dissolve  in  ijrolsr  either  cold  or 
boiUng  (Miiller)*  —  With  acicbs  it  forms  salt^,  which^  acoonliiig  Ui  3luU 
and  I^ubej  are  amorphous,  resinous,  and  easily  fusible  ;  accordkig 
Wackenroder,  cry  stall  isable  for  the  most  pai't.  Caustic  alkalis  an 
their  carbonates,  as  well  as  ammonia,  throw  down  oiryd aline  from  \X& 
salts  as  a  wliite  precipitate^  insoluble  in  excess  of  tlm  pfedpitani 
{Miiller).  WiLckcnroikr  at  ome  tijne  described  corydaliue  m  isvoax^  is«oluhii»  in 
olkivlis,  buiafWmunk  stated  Omt  it  ii  e&xly  M>lubl«  in  extvw  of  potttih-le>j  md  pie- 
elpit^blo  from  tho  solution  bj  wd'ammoaiAc. 

Sulphate  of  Corffdaitne.  — The  greenish  slightly  add  solution  leave* 
on  evaporation  a  crystalline  residue,  only  partiidly  soluble  En  ti 
The  aqueoue  solution  leaves,  when  evaporated,  a  greenish -yellow  I 
parent  mae%  solnbl©  in  ^ato^  sicsi^dt-j  ^;a^  ^*^^\  ^wLkssucoder )l 


I 


Hiidrochlorate  of  Cort/fhhtfe.  —  A  BolotioTi  of  corj'daline  in  excess  of 
livd-rochloric  acid  leaver,  on  evaj.MJnitk.in,  a  residue  eoluble  in  water, 
alcohulj  and  etUer  (Wacketiroder).  By  digtjstiiig"  excess  of  cory- 
dalin©  iii  hydrochloric  aoid,  Wackeiircider  &  Ludwig  gubaeqiiently 
obtained  ari  acid  yellowi^sh-green  Ikj aid  which  yielded  crystals  when 
treat-ed  with  animal  charcoal  The  ciystala  artj  ycllowijah-green  right 
rhombic  prisms,  havings  a  vitreous  lustre,  very  brittle,  and  neutral; 
when  dissolved  in  alcohol  of  9G  p,  c.  they  are  agtiin  deposited  in  the 
fonn  of  a  grey igh-yel low  crysl  alline  powder.  They  give  off  12-5  p.  c» 
water  at  100°,  aud  3'02  p*c*  more  at  145^  to  170",  and  in  the  air-dried 
Mtate  contain  10*78  p,  c,  of  hydrochloric  acid  (Wackenroder  & 
Ludwig)* 

NitreUe  of  Corydtdtm,  —  Sulphate  ol  corydaline  and  nitrate  of 
barytxi  yield  prismatic  crystals,  %vhich  resinisc  when  too  strongly 
keatcd  (Pesciiier),  Veiy  tlilute  nitric  acid  dissolves  corydaline  without 
decompfifiition,  but  the  Rolntion  reddens  and  decomposes  when  evapo- 
rated ( Wackenroder)* 

1  CMoTomtrairate  of  Corydaline.  —  Thrown  down  from  hydrochlorate 
of  corydaline  by  mercuric  chloride  as  a  white  precipitate  (Miiller), 
containing,  at  100°,  12^98  p»  c<  chlorme,  and  agreeing  with  the 
formula  C«Nn»0\nCl,HgCl  (Leube), 

Ohhroplatifmte  of  Corydalim.  —  Yellow  precipitate  containing,  at 
100°j  16*89  p.  c.  platinum\Lci)be). 

Terchloruk  of  gold  tlu'ows  down  a  yellow  precipitate  from  hydro- 
chlorato  of  corydaline  (Miiller). 

Acetate  of  Cor^dalme,  —  Strong  acetic  acid  dissolves  corydaline 
slowly,  aud  leaves  on  evaporation  a  crystalline  compound,  soluble  in 
water,  alcohol,  and  ether  (VVackenroder). 

Hydroctiloratc  of  corydaline  is  precipitated  by  tannic  add  and  by 
\imcittre  tfgalh, 

Corydaline  dissolves  in  about  9  parts  of  cold  90  p.  a  alcohol,  in  all 

froportions  in  the  hot  liquidj  and  in  2J  to  3  parts  of  ethtr  (Miiller). 
t  is  uiBolnble  iu  mis  hothftU  and  vohtik  (Wackenroder), 
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ADDENDA. 


Page  199. 
Ginolionme. 

O-    Hessb.      Ann,   Pharm.   cxxslv,   338  j    Bull    Soc*    CTtm.    18$(>, 

462. 

B^driodate  of  Clnchomne^  C*^N*n**0>,HT  +  2H0,  ciystAllisct  in 
goldeu-^fellaw  laminjB,  gives  o^  ita  wat-er  at  100**  re-absorbs  it  Agw 
ill  flarap  air.  Gives  by  analysis  $'17  p»  c.  water  and  44-31  iodine  (cdc 
3-09  110,  and  43*64  L). 

adoroauraU  of  Cmchomne^  C**N*n"0*,2nCl,AaCR  Heavy  jeWm 
powder,  melting  to  a  dark-yellow  mass  at  a  few  degrees  above  UM>'i 
and  yielding  39*51  p.  c*  gold  (calc,  39"87  p.  c*). 

Tartrate  of  Cinchonine  and  Antimon}/.  —  Tills  salt  c3oiitains  2*47  p.  a 
water  of  crystallisation,  not  24*77,  as  stated  at  page  218;  audit  h 
mi  efflorescent. 


Pftg6  220. 
Cmchonidiiie. 

Hrss^.     Amu  Pharm.  cxxxv,  333 ;  Bulh  JSoc.  Chim,  180G,  i,  460. 

This  base,  the  qninidine  of  Winekler,*  is  oontaliiad  in  smiill  fjuwi- 
tity  in  all  Caliaaya  barks,  and  m  consequently  obtained,  togetln^r  witli 
quinine,  in  the  preparation  of  the  latter  on  the  large  bc^o.  As  Xht 
complete  separation  of  qninine  from  cinchonidiiie  is  diffieuitf  coo* 
mcreial  cinthonidiue  almost  always  contains  small  quautiries  of  \ 
According  to  Koch  {Arch,  Fharm.  cxlii,  34),  dQcbomdine 
febrifugal  properties* 

Pttrifcation,     Commercial  cincbonidine  containing  quioizie  is 
cipitated  with  solution  of  Rochelle  salt,  the  pr^pitate  b  disaolve 
bydfocbloric  add,  and  the  solution  precipitated  witti  eisoeiis  of 


*  Htmw  vtudn^  Una  tuune  quimdine  for  Uii«  baae^  mil  dcaigtialvf  iht  m\M^ 
of  Fllitotir  (p.  2£I)  Ai  vifuckmime ;  btil  nA  the  boM  duoerreretl  fa^  WiBfUlV  it 
iflllliriti^   liot  -mxXh  q\imt\«,  but  mt\^  c\tv&^ix\(^,  U  U  more  •ppropfiiMf  mg-* 
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monia.  The  alkaloids  thus  obtained  are  separated  as  far  as  possible 
by  treatment  with  ether,  the  quinine  being  thereby  dissolved,  together 
with  a  not  inconsiderable  portion  of  the  cinchonidinc  ;  the  undissolved 
portion,  consisting  chiefly  of  cinchonidine,  is  dissolved  in  hydrochloric 
acid ;  and  the  neutral  hydrochlorate  of  cinchonidine  thus  obtained  is 
purified  by  recrystallisation  from  water. 

Properties.  Cinchonidine  crystallises  from  alcohol  in  large  anhy- 
drous prisms,  melting  at  206*5°  (corrected)  to  a  colourless  mass, 
which  solidifies  in  the  crystalline  form  at  about  190°. 

Hesse. 


40  C    

..    240    

..      28    .... 
..      24    .... 
..      16    

....      77-92    .... 

9-09 
....        7-79    .... 

5-20 

....    77-71 

2N  

24  H  

....      7-80 

2  0   

C«N«H»<02    .. 

..     308    

...     100-00 

This  formula  had  not  preriouslj  been  established  by  direct  analysis  (see  page 
222). 

Cinchonidine  dissolves  in  1680  pts.  of  water  at  10°,  somewhat 
more  freely  in  boiling  water. 

The  salts  of  cinchonidine  are  easily  prepared  either  by  saturating 
the  alcoholic  solution  of  the  base  with  an  acid,  or,  in  the  case  of  salts 
much  less  soluble  than  the  hydrochlorate,  by  double  decomposition 
between  that  salt  and  the  soda-salt  of  the  required  acid. 

Hypophosphite  of  Cinchonidine  crystallises  in  delicate  white  prisms 
much  more  soluble  than  those  of  the  corresponding  quinine-salt ;  it 
may  be  reciystallised  from  boiling  water. 

Hyposulphite  of  Cinchonidine,  2C^N*H»*0«,S*HK)»  +  4H0.  — Thin 
white  prisms,  which  easily  give  off  their  water  of  crystallisation 
amounting  to  4*56 — 4:'83  p.  c.  (4  at.  =  4*70  p.  c»)  at  110°,  but  recover 
it  all  on  exposure  for  a  short  time  to  moist  air.  1  pt.  of  the  salt  dis- 
solves in  221  pts.  water  at  10°. 

Sulphate  of  Cinchonidine  (oomp.  p.  224).  —  a.  Mono-acid,  2C^N'H**0*, 
S'lIK)*  +  12H0.  CiystaUises  in  white  prisms,  which  give  off  all  their 
water,  except  i  p.  c,  on  exposure  to  the  air,  and  the  rest  (12*92 — 13*14 
p.  c.  in  all)  at  100°.  One  part  of  the  salt  dissolves  in  97*5  pts.  water 
at  12°.    It  is  insoluble  in  ether. 


2  C«N»H»«0« 

S^IPC 

Anhydrous, 

616     

98    

86-28 
13-72    

Heese. 
J  3-5^—13-93 

2C«1PH>*0«,S2EP02 

2  C«N«H«0» 

S'H'O*  

12  HO 

714    

Kydraied. 
616    .. 

98    .. 

108    .. 

100-00 

74-95 

11-92 

1313    . 

Hcsae. 

11-96 

12-92—1314 

2C»N«lPK)',S»Ha08  + 

12aq. 

....    822    .. 

10000 

612 
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Hosfl^  describes  &]jo  &  modiflGstJon  of  the  axQijdroua  salt  wbich  »  produofd 
**  uiider  eircuiiietaTiGe;9  iiot  exncUj  known,"  and  cTystaJIts6S|  from  boilisf  wtlcr*  to 
be&utiful  colourlesB  priamSi  or^  vkan  iU  aqoeoua  Bolution  m  If^  to  enporato  oi » 
moderate  teuiperatur(?»  in  waHj  maasea  oont&Lning  onlj  traces  of  waler<  This 
tmhjdKiUA  fi^t  dkgolr^t  according  to  HeMe,  iu  the  namt^  qo&tititj  of  water  u  the 
hrdimted  udt,  tmd  appK^u^  to  coatola  a  peculiar  alkaJoId,  IniieTnuch  lu  whi^n  Uta 
aiWoId  eepar&t«d  m)m  it,  is  dis^olTed  in  hjdrooidoric  acid,  a  hjdrochlomio  t* 
obtained,  Trhicb  when  decomposed  by  ijulphate  of  sodii,  jielda  the  origiiud  anhjdrriijji 
stdphat^^,  ^nd  wJi<?ii  treated  with  oinlnl^  of  pjiimonkir  jiclde  ^n  BiihjdvDUA  ox%I«t^  of 
ciDcboiiidine  (p,  613),  But  if,  on  the  other  band,  the  bjdjrochlorie  aolnt Ion  of  the 
anh^drouA  eincbotiidme  be  mixed  with  eQd)0*potibe«ie  toitrn^,  and  the  f%«idUfig 
t-aHTate  of  ciiiohomdjiie  converted  iiit«  i^  aidpliate,  the  lulphato  thus  prodcecd  ia 
idectical  in  creij  reapf<*t  with  the  hydrated  mdt  n. 

b,  Bi'fieuL  —  A  solutioa  of  1  at.  of  the  monosuJphate  (a)  in  1  aL 
8tjl[>biiric  iiciJ,  evaporated  down  to  a  small  bulk,  yields  this  n^\i  m 
long^,  coloiirlees,  striated  prisiBiji,  very  efflorescent,  and  easily  s£*ltibfe 
iu  water  and  in  alcohol.  The  aqueous  solutioa  has  a  strong  acifl 
reaction,  and  exhibits  a  blue  fluoresoence  by  reflected  li^ht^  The 
ciystals  give  oEf  their  water  at  120°, 


Cfy^i^. 

HOBM. 

C«W^TP<0»    ,_. 

.». 308    ,_. 

,    mm 

S^H^O^    ...., 

>.it(t„i  ,,.„.«,  <,i.       88    >**.^i. 

.      1976    ,.. 

..,.    SMS 

10  HO 

90 

.      1315    .,„ 

..     1825 

Cf^iraP^O^^^^'O'^  +  lOaq. 


40e 


100-00 


This  analysis  agrees  Tory  nearly  with  that  of  WiucHer  (p.  224), 

c.  Q«arfri-a€iU  —  The  solution  of  the  bisulnhato  in  diltite  snl- 
plvuric  acid,  evaporated  over  oil  of  vitriol  at  ordmary  temperalnrcai 
ultimately  yields  short,  solid,  c^olourless  prisma  of  the  qtiadrisulplxiile^ 
which  dissolve  but  slowly  in  cold  water,  so  that  they  may  Ijc  i 
freed  from  CKces^s  of  acid  by  washing  wftb  cold  water*  The  i 
insoluble  iu  ether,  whichj  moreover,  does  not  take  from  it  any  |x>rti<io 
of  the  acid.  The  aqueous  solution  is  itrongly  acid,  and  exhibits  aa 
intense  blue  fluorescence  by  reflected  hght. 

Heata, 

C*'^N5H5^0*    ,. •.«,.-.._    a08    ,.      S7<H 

aS'H^O» ..„,„ 1&6    ........      36  29    8616 

4  HO ., , , „,      36    6-67    *„.....       7  11 


C*N^HMC^,29»n«0«  +  4aq. 


HO     .....»,     10000 


Bihijtinoihte  of  CinchonuUtw,  C**K*rPH)*,2Hl  +  2II0.    On  adJ 
a  dilute  solution  of  the  hydroclil orate  to  a  solution  of  pdaNsinm-i<.»i 
heated  to  about  50°,  the  liqnid  bec*^mea  nulky^  and  ultima  tidy  dep 
the  bi-hydriodate  in  fine  leraon-vfllow  prianis,  which,  at  12W*,  give  off 
3*17  to  3  22  p.  c.  water  (4E0  =*3  09  p.  c,)* 

Hydrmhhrate  of  Cimkonidim,  0«N»n**O*JlCl  +  2 HO,  Ci7BtaUi«0i 
by  evaji*>ration  in  lor«^o  monfielinic  double  jiyramidst  whicli  diii^olve  iti 
38-5  ptH,  water  at  Kr,  in  1^0  pt^.  wakn*  at  20-1%  and  in  o25pts.  elbvr 
at  10°  (comp.  p.  225) .  The  crystals  give  off  4-87  to  5-1 1  p.  c- w*lcr 
at  120*  {cah%  for  200,  ^  4  9G  ]i.cj,  aud  yield  by  aualysw  lP-65  \q 
d'M  p*  c,  chlorine  {calc,  0  7D  p,  c). 

ff  the  solution  Is  concyixvUa.l*a&  ^  %  \k^  t^m^ratuici^  the  t«Ji 
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solidify  to  a  radio-crystalline  mass,  probably  consisting  of  the  anhy- 
drous salt.  The  same  product  is  obtained,  though  in  small  quantity, 
when  the  solution  is  evaporated  at  a  gentle  heat. 

Nitrate  of  Cinchonidine  crystallises  in  large  colourless  prisms,  which 
melt  at  about  100°  to  an  oily  mass.  When  the  aqueous  solution  is  too 
quickly  evaporated,  the  salt  likewise  separates  in  the  oily  form,  but  if 
kept  under  water,  solidifies  after  a  while  in  crystals.  1  pt.  of  the  salt 
dissolves  in  70*5  pts.  water  at  10^.  The  crystals  give  off  their  water 
(2  at.)  at  110°. 

CrifstaU.  Heste 

e»0N2n«O2  308    7917    79-05    78-93 

XHO*   63     16-21 

2  HO    18     4-62     4-80 

C4ox2H2<02,NHO«  +  2aq 389     10000 

Chloroaurate  of  Cinchonidine,  C*°N*n**0«,2HCl,AuCl».  Obtained  by 
precipitating  a  dilute  aqueous  solution  of  the  hydrochlorate  with 
clilcnide  of  gold,  at  ordinary  temperatures,  as  a  pulverulent  mass  of  a 
fme  yellow  colour,  melting  with  decomposition  at  about  100°.  When 
dried  over  oil  of  vitriol,  it  contains  40*04  p.  c.  gold,  the  formula  re- 
quiring 39-87  p.  c. 

Chloroplatinate  of  Cinchonidine,  C^N»H«*0«,2HCl,2PtCP  +  2H0.  A 
hot  acid  aqueous  solution  of  the  hydrochlorate,  mixed  with  platinic 
chloride,  deposits  this  salt  after  a  few  seconds  as  a  pale  orange-yellow 
crj'stalliiio  powder,  or  more  rarely  in  small  flattened  prisms.  It  is 
nearly  insoluble  in  cold,  slightly  soluble  hi  boiling  water,  and  gives  off 
its  water  of  crystaUisation,  2*07  to  2-42  p.c.  (2  at.  =  2*43  p.  c), 
between  120^  and  130^  The  hydrated  salt  gives  by  analysis  26-83 
platinum  (calc.  26-73  p.c);  the  salt  dried  at  130^  gives  27*32  to 
27-44  p.  c,  platinum  (calc.  27*40  p.  c). 

TTifdroferrocyanate  of  Cinchonidine.  —  Obtained  by  adding  ferro- 
cyanide  of  potassium  to  the  solution  of  any  cinchonidine-salt  in  dilute 
sulphuric  acid,  as  an  egg-yellow  precipitate  consisting  of  spherical 
aggregations.  Moderately  dilute  solutions  sometimes  yield  laminaj, 
exactly  resembling  the  corresponding  cinchonine-salt.  Ilence  the 
reaction  given  by  Bills  (p.  214)  for  the  detection  of  cinchonine  may 
also  be  appUed  to  the  detxjction  of  cinchonidine. 

Acetate  of  Cinchonidine,  C*«n«*N»0»,C*H*0*  -f  2nO.  —  Obtained  by 
saturating  an  alcoholic  solution  of  cinchonidhie  with  acetic  acid,  evapo- 
rating, and  dissolving  the  separated  salt  in  a  small  quantity  of  water, 
in  nodular  groups  of  small  white  needles  very  soluble  in  water, 
whether  cold  or  hot.  It  gives  off  its  water  of  crystaUisation,  together 
with  a  considerable  proportion  of  its  acid,  at  100",  so  that  it  is  after- 
wards only  partially  soluble  in  cold  water.  The  air-dried  salt  gives 
by  analyis  79*39  p.  c.  cinchonidine  (calc.  79*79  p.  c). 

Neutral  Oxalate  of  Cinchonidine.  —  a.  Anhydrous.  2C«N«H«*0»,OHH)*. 
—  Obtained  by  adding  oxalate  of  ammonia  to  the  hydrochloric  acid 
solution  of  the  base  precipitated  from  the  anhydrous  sulphate  (p.  612). 
Forms  small  white  nodules  consisting  of  concentrically  grouped  prisms, 
which  do  not  lose  weight  at  110°.  Contains  10*18  p.  c.  oxalic  acid, 
CMI«<)«  (calc.  10*19  p.  c). 

2  R  2 


6U  ^^"T"^^  ADDENDA. 

b.  Uiidrated,  2C*N"^«0^C*H«0*  +  12nO,  — QbtaiiiCNl  by  t^recijji* 
tatioti  from  tht;  (.>vdiimiy  hydnichlorato.  Crystallises  Ui  long  aHbewli- 
form  prisms,  which^  whcu  in  mass,  shrink  tagi;stherto  an  extraordinary 
degree  on  drying  in  the  air,  1  pt.  cif  thts  hydratcd  salt  di&solTee  In 
252  pts,  water  at  10",  The  tdr-dried  salt  gives  off  12*72  to  12-87  p*  c. 
water  at  110°  (calc,  for  12II0  ^  13'26).  The  difference  aibes  from 
loss  of  a  email  quantity  of  water  at  ordinary  temperatiireg- 

Snccinute  of  Cinchonidine,  obtained  by  saturating^  an  aleniLolic 
solution  of  cmchonidJne  with  succinic  acid,  fornis  flmall  white  pri&i«e, 
which  retain  their  water  of  crystallif^ation  when  dried  over  oil  of 
vitriol,  but  give  it  off  at  100'',  and  dissolve  in  ^S2'5  pts.  water  at 
UP, 

aC^^H^O* 616    ....      80-00  79^49 

ClI'O*,. 118     ....       15-33 

1.H0..» 3G    .,.*        4-C7    ....      4-78— l-as 

ta^nm^o^,a'R*a^  +  4a*i. ....  770  „ ,  loooo 

Tartrate  &f  Cinehonidtne  {neutruf)*  —  Obtained  by  double  dect>m|i<i©- 
tion  from  somewhat  concentrated  solutions,  as  a  white  cryt^tallinc 
precipitatej  quito  insoluble  in  et>dio-potasBic  tartrate.  Boiling  wiii«r 
dissolves  it  sparingly,  and  deposits  it  on  eoolirig  in  tljie  wlxite 
prisjims,  1  pt,  of  the  salt  requires  for  solution  12 -GS  [mrts  of  water  at 
10*,  Neutral  tartrat^r  of  cinrhouine  requlrea  only  35 '6  pts.  ot  1(1*  to  dtwolftfii 
(tlie  liydrat^d  mX%  33  pts.),  »o  xhfiX  einchotiiiio  imd  cinehotiidiiie  mft\'  orwilj  bi»  •n^m,* 
rabcii  hj  the  diflbreut  solubditiea  of  tkcir  turtmtua.  Tile  Crystal©  givc  off  tli«*ir 
water  completely  between  100**  and  120^)  but  recover  it  all  on  t'X* 
posure  to  moist  air. 

88  G   „...: „ 62S  ...,..„       0583     ,. 6606 

4  N......... .„ 56  .„...„  6^93 

68  H„ ..»...,.«. ..,,..«..  68  .«,.„.  7  22                  7$$ 

mo  ..,........,-..«**....,. * IGO    ,^ 19-97 

f0i*Bra>*O*,C«H«0«  +  4^.    ...    802    , lOOW 

Qtj 

2C*^N'IPK)«.0'HW ..,..    766    »„      95'5S 

4  HO , „...       86     ....         4  4a        .     4-t^to4«3 

2C«K^U«0^C?'H«0*  +  44\4|.     ....    802     ....     10000 

Tat^irate  of  Anthnojif/  tutd  Cifw/iotiidttte^  obtained  like  the  oorre6| 

iug  cinchoiiirte-Halt  (p.  218),  ci-j^stnlliaes  iu  fiuo  white  t>riBitis    

rsiti.'ly  soluble  in  boiling  water,  and  crystallisliig  in  fioUd  pristafl  ao 

cooling,     Vury  soluble  in  alcohol* 

Citrata  of  Cinehomdim.  —  A  soliitiou  of  1  at.  acetate  of  ctticboukfiot 

and  2  at.  citric  acid  in  a  small  quantity  of  water,  deposits  at  a  ottHab 
dt5gree  of  concentration  colourless  prisms,  which  probably  rM?i48t  i4 
monobasic  citrate  of  cinchoriidine,  but  decompose  %vhejj  ■:  in 

hot  water,  tht^  Bohitinn  yieltlhig  a  .^mU  eontaimiig  2  at,  iin  lo 

1  at,  citric  acid.     This  bibHnic  suit  is  likewi.se  olintlried  "  if 

/iydixjchloralc  of  cmcVuuMlut> mU\  citrate  of  ntxia,     U  p,.,^,.    ,.  .^JI> 
pi  V,  water  at  120^,  au4  eoulaVu*  W^^Vi  v-<^-  t^vH'c^X^mv^u^', 
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BenzoaU  of  Cinchonidiney  C**N»H»K)*,C"H«0*,  crystallises  in  short 
white  anhydrous  prisms,  which  dissolve  in  340  pts.  of  water  at  10°. — 
Gives  by  analysis  71-82  p.c.  cinchonidine  (calc.  71*62  p.c). 

Oinchonidiue  dissolves  in  19*7  pts.  alcohol  at  80  p.  c.  at  10°,  and 
in  15-3  pts.  at  20°;  in  76*4  pts.  ether  at  10°. 


Page  262. 
Quinine. 

O.  Hesse.     Ann.  Phnrm.  cxxxv,  325 ;  Bull,  Soc.  Chim,  1866,  i,  459. 

Crystallised  Qmniney  C^N'IPH)*  -f  6II0.  —  Ordinary  amorphous 
quinine,  precipitated  from  the  hydrochlorate  by  ammonia,  gradually 
absorbs  water  if  left  in  the  liquid,  especially  in  presence  of  free  am- 
monia, and  assumes  a  crystalline  aspect.  If  a  considerable  excess  of 
ammonia  is  present,  isolated  crystals  are  formed,  which,  when  mag- 
nified, exhibit  the  form  of  square  prisms  with  pyramidal  summits. 
The  hydrate  gives  off  all  its  water  when  loft  over  oil  of  vitriol.  It 
melts  at  57°,  whereas  anhydrous  quinine  melts  only  at  176*8°. 

Phosphate  of  Quinine  (comp.  p.  226).  —  Obtained  by  decomposing  the 
hydrochlorate  with  phosphate  of  soda.  When  crystallised  from 
boiling  water,  it  forms  tufts  of  long  needles,  soluble  in  784  pts.  water 
at  10°. 


2C«N'H>H)* 

PO* 

8  HO 

CrtfHaU, 

648    

71    

27    

72-82 

7-98    

803 
..      1617    

Hesse. 
811 

16  HO 

«....     144    

....    16*06  to  16-52 

C«N2H«0*,PH30«  +  16aq.  . 

990    

,.     10000 

Bihydriodate  of  Quinine,  C^N«H«*0*,2ni  +  1  OHO. —Obtained  in 
fine  prisms  and  laminae,  on  mixing  a  slightly  warmed  acid  quinine- 
solution  with  iodide  of  potassium.  It  gives  off  a  considerable  quantity 
of  water  between  30°  and  40°,  becoming  opaque  at  the  same  time. 
Melts  in  its  water  of  crystallisation  when  quickly  heated  to  100°,  and 
gives  off  the  whole  of  it,  amounting  to  1351 —13-92  (calc.  for 
10  at.  =  13-40)  at  about  120°.  The  dehydrated  salt  gave  by  analysis 
43-63  and  43-86  p.c.  iodine,  the  formula  C*»N«IPH)*,2HI  requiring 
43-79  p.  c.  When  exposed  to  moist  air,  it  quickly  recovers  4  at. 
water. 

Chlorate  of  Quinine,  2C«N»H«*0*,C1II0«  -h  7II0.  — Prepared  by 
decomposing  sulphate  of  quinine  with  chlorate  of  baryta,  keeping  the 
quinine-salt  in  slight  excess,  and  afterwards  removing  the  excess  of 
sulphuric  acid  by  digestion  with  carbonate  of  baryta.  Crystallises  in 
small  muslu-oom-shaped  masses,  composed  of  liliform  snow-white 
crystals.  1  pt.  dissolves  in  in  78-5  pts.  of  cold  water.  Very  soluble 
in  boiling  water,  and  in  spirit.  Febrifugal  (F.  C.  Tichborne,  The 
Chemist  and  Druggist,  Sept.,  1866,  p.  137). 

J/ydrochlorate  of  Quinine  (comp.  p.  282),  C*»N*n>K)*,HCl  +  4nO.  — 
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mg,  asbeetafonn  pnsin%  whkli  do  not  efflorefve  in  the  mr  at  or^iiitfT 

emperatnres,  but  easily  give  up  tbeir  w^ter  of  ct3rsUlIbatioii  at  l^'- 

One  part  of  the  salt  dissolves  io  39-4  pts*  w&ter  &t  10°,    Givc^l^ 

naljsis  8-93 — 9  05  water  and  8-9^  chlorine  (caku  8-^5  w«ter  and  &-tti 

faloiine).  I 

AneniaU  of  QuiWnf,  2C**N*H*WAsnW  +  16H0.  —  Obt^aiad  If 
double  decompomtion  with  hydrochlorat^  of  quinioe  and  arsenble  of 
potash.  Long  white  prismB,  sparingly  soluble  in  TOld,  easilv  in  boilw 
water.  Gives  off  15  43  p,  c.  water  at  105  ^^  (16H0  =  15  42  ^cIiM 
the  salt  dried  at  that  tempemtnre  give  by  analvms  lO-Si  p.  d^A^ 
[cak.  10-59  p.  c.y 

OxalaU  of  Quinine  (wmp,  p.  273).  —  a.  aVewfm/,  2€^X*H"0*,C*IPCF  + 

>H0.     Long  prisms  resembling  the  sulphate,  effl^jr*«cent  and  wMAe 

1030  pts.  water  at  10^     The  cry^tab,  heated  to   125",  m^e  di 

'6  p.  c.  water  (12  at.  =  12'76> 

Acid.  C*»N»n'*0*,C*HK)*  +  2aq.  Obtained  bj  dtsaolTtQg  1 A 
neutral  salt  and  1  at.  oxalic  acid  in  water^  and  leaving  Qm  aahu 
evaporate.    Small  priBms  moderatelj  soluble  ta  coW  water,  ud 

iting  an  acid  reaction, 

HrftM, 

C«WH»K>*    ^„ ,-.*^,.....,    3S4     ..  _.      75  01 

C*H?0»    .«„ ., .-„_™       SO     ,.       30-83     _         SOeo 

2  HO .,...„■.. ,. 18    ,..._,        4  16    .,„_       4^ 


0«N»H«0*,C*HK>"  +  2  »q 432 10O13O 

Succinate  of  Quinintf  obtained  by  direct  combinatioo,  fonna  loji^ 
^hite  prisms,  which  dissolve  very  easily  in  bt filing  water  and  alo>b<i 
much  less  in  the  same  liquids  at  ordiuarj^  tt'inperattuus.  I  pt.  dis^solvtu 
at  10°  in  910  pts.  water, 

2C«irrH«0*     „.....,.,,. 648    .„ 7121     tx^ct' 

C»H«08 _ 119    L2U7 

16  HO > »     144    ■.>■■■■       IS-sa 15-67  to  16« 

2C«N«H2•O^C8H«0»  +  16aq.     910    „.,.„.     lOCHKI 

When  recrystaUieed  from  strong  alcohoV  or  from  boiUng  wit^ 
containing  an  equivalout  quantity  of  succinic  acid,  it  still  nnaiiis  tln^ 
same  compoBitiou  auti  the  eamo  amount  of  water. 

Citrate  of  Quinine  (oom^t.  p,  2D2).  —  a.  Bibam'c*  Obtained  either  feT 
saturating  quinine  with  citric  acid  (p.  292),  or  by  decomposing  hyiir>'^ 
chlorate  of  quiniue  ^^ith  citi'ate  of  etxia  acidulated  with  citric  V^tL 
When  recrystalJiscil  Trum  warm  water,  it  forms  white,  mostly  eniill 
prisms,  soluble  in  93U  pts.  water  at  12*'. 

Hew. 

2C^]PE^0* ,»„ ,..     648     67*08     , m  dS 

CJ2H»0" »„.^ **^ '*■     192 2988 

14  HO 144         ...       ISO*     13*14  to  13  35 


2C^N^^s^O^Cl2HW*  +  144q 084 lOOiMJ 

b.  Monobasic.    C*  Nni«0\C^'n'()^*,     A  solution  <^f  tU  UhAsie  s*lt 
lK)iliiig  waU'i',   mixed    with    ^^uuicwbiU    uitirc    than    an    etpji^-alrnr 
pumtity  of  citric  ucl<lj  di^t'**^'***  tlib  m\\t  **fi  fM4ifijf  iit   fumil  whik 
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prisms,  which  diflsolve  with  some  difficulty  in  cold  and  iu  hot  water, 
imparting  an  acid  reaction.     They  contain  no  water  of  ciyHtallisation. 

Bemoate  of  Quinine,  C*°N«n»*OSC'*n«0*,  obtained  by  direct  combi- 
nation of  quinine  and  benzoic  acid,  forms  small  white  anhydrous 
prisma,  which  dissolve  in  373  pts.  of  water  at  10^  and  give  by  analysis 
72'37  p.c.  quinine  (calc.  72*64  p.  c). 

Evgenate  of  Quinine,  C^N»IPK)*,O^II"0*,  is  obtained  by  dissolving 
quinine  and  oil  of  cloves  together  in  boiling  spirit,  the  liquid  as  it  cools 
depositing  the  salt  in  fine  long  silky  needles.  It  dissolves  to  a  slight 
extent  in  boiling  water,  the  imdissolved  portion  melting  to  an  oil, 
which  solidifies  in  the  crystalline  form  on  cooling.  The  aqueous  solu- 
tion, as  it  cools,  also  deposits  the  greater  part  of  the  dissolved  salt 
in  small  prisms.  1  pt.  of  it  dissolves  in  12  pts.  of  ether  at  12°.  It  is 
distinguished  from  all  other  quinine-salts  in  not  being  decomposed  by 
ammonia  or  by  caustic  potash,  dissolving  in  the  alkaline  liquid  to  a 
certain  amount  at  the  boiling  heat,  and  crystallising  on  cooling.  At 
100°  it  forms  a  fused  yellow  mass,  and  contiimally  gives  off  eugenic 
acid,  which,  however,  cannot  be  completely  removed  in  this  manner. 
The  salt  is  anhydrous,  and  gives  by  analysis  66*20  p.  c.  quinine  (calc. 
6G-39  p.  c). 


Page  382. 

Resins. 

The  table  on  the  next  page  gives  the  results  of  a  recent  investiga- 
tion by  Hlasiwetz  and  Barth  {Ann.  Fkann.  cxxxiv,  265  ;  Bull.  Soc.  Chim. 
1866,  i,  62). 

The  method  adopted  for  examining  the  products  of  decomposition  by 
potash  was  as  follows :  A  quantity  of  the  resin,  not  less  than  two 
pounds,  is  divided  into  8  equal  portions,  and  each  portion  gradually 
added  to  3  times  its  weight  of  potash-hydrate  fused  in  a  silver  basin 
with  a  small  quantity  of  water.  The  resin  then  melts,  and  soon  forms 
with  the  alkali  a  homogeneous  mass,  surmounted  by  a  thick  scum ; 
aromatic  vapom-s  are  evolved ;  and  the  resin  is  oxidised  with  evolution 
of  a  large  quantity  of  hydrogen.  The  operation  must  be  stopped  as 
soon  as  this  evolution  of  gas  ceases,  and  the  mass  when  cold,  is  treated 
with  about  4  times  its  weight  of  water,  and  then  with  a  sufficient 
quantity  of  sulphuric  acid  to  render  the  solution  acid.  A  certain 
quantity  of  resinous  matter  is  thereby  separated  (oxidised  resin 
analogous  to  copal)  varying  in  bulk  according  to  the  nature  of  the 
original  resin.  The  neutralised  liquid,  freed  from  resin  and  filtered, 
is  shaken  up  with  ether,  the  ethereal  solution  is  evaporated  to  dryness, 
and  the  residue  is  taken  up  with  water  and  precipitated  by  acetate  of 
lead.  This  precipitate  is  washed,  suspended  in  water,  and  decom- 
posed by  hydrosulphuric  acid,  and  the  liquid  filtered  and  evaporated, 
finally  yields  a  crystaUised  body. 
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